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Where loads are loads 


O TO the oil fields if you want to see trucks hauling 
loads that are loads—tons on tons of rigging, casing, 
boilers, pipe. And hauling these loads where roads have 
never existed — over gulleys, ravines, prairies without a 
trail, and even over river beds. 
Go to the Texas Panhandle—largest oil field in the 


world and scene of the great- 
est oil boom in the country— 
and see International Trucks 
doing the heaviest kind of 
work and making light of it. 
You will find hundreds of 
them—from the thickest 
proven territory where the 
derricks rise like orchards out 
to the farthest wildcat well. 


INTERNATIONAL 


and there are 





Some of the Leading Oil Companies Owning International Trucks 
Amerada Petroleum Co. Leader Oil Co. Red Fox Petroleum Co. 








Cities Service Oil Co. Lily White Oil Co. Reed Oil Co 

Collins Oi Co. Magnolia Petroleum Co. sr mony Petroleum Corp. 
Cc ial Filling Stati Manh Oil Co. Shafer Oil Co. 

yaw cen Oil Co. Marland Oil Co. Shell Oil Co. 

Economy Gas & Oil Co. Metro Oil Corporation Sinclair Oil Co. 


Mid-Continent Refining Co. Standard Oil Co. 
National Refining Co. Texas Co. 

Niezer Oil Co. Texhoma Oil & Ref. Co. 
Prairie Pipe Line Co. Tidewater Oil Co. 

Pure Oil Pipe Line Co. Waite-Phillips Oil Co. 
Purity Oil Co. White Eagle Oil Co. 


Empire Gas & Fuel Co. 
Great Western Oil Co. 
Gulf Refining Co. 
Hawkeye Oil Co. 
Imperial Oil, Led. 
Indian Refining Co. 











INTERNATIONAL HARVESTER COMPANY 


OF AMERICA 
(INCORPORATED) 


606 SO. MICHIGAN AVE. 


TRUCKS 


CHICAGO, ILL. 


no roads 


Here and in the other oil fields — Pennsylvania, Mid- 
Continent, the Rocky Mountain Area, or California — and 
also in the refining and marketing end of the business, 
thousands of Internationals are doing the hard work for 
the most progressive companies of the industry. 

And wherever you go you will find International Trucks 


giving good service and get- 
ting good service as well. 
Hard service is built into 
every International by one 
of the oldest manufacturing 
organizations in the country. 
Good service is given to every 
International by the largest 
company-owned truck serv- 
ice organization in the world. 
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The International line includes the Special Delivery, Speed Trucks of \-ton and 1%4-ton sizes, Heavy-Duty Trucks ranging from 1'4-ton to 5-ton sizes, Motor Coaches for all requirements, and the McCormick-Deering Industrial Tractor. 


Served by the world’s largest Company-owned truck service organization 


121 branches in the United States and \7 in Canada—the farther you go from one the nearer you get to another. 


Our 121 branch houses 
are located in the cities 
listed here ; and in 
addition there are dealers 
located conveniently 
from one end of the 
conntry to the ether. 
Aberdeen, 8S. D. 
Akron, Ohioc 

Albany, N. Y. 
Amarillo, Tex. 
Atlanta, Ga. 

Auburn, N. Y. 

Aurora, HL 








Baltimore, Md. 
Billings, Ment. 
Binghamton, N. Y. 
Birmingham, Ala. 
Bismarck. N. D. 
Boston, Mass. 
Bronx, N. Y. 
Brooklyn, N. Y. 
Buffalo, N. Y. 
Camden, N. J. 
Cedar Falls, lowa 
Cedar Rapids, lowa 
Charlotte, N. C. 


Chattanooga, Tenn. 


Cheyenne, Wyo. 
Chicago, IL (3) 
Cincinnati, Ohio 
Cleveland. Ohio 
Columbia, 8. C. 
Columbus, Ohio 
Council Bluffs, lowa 
Dallas, Texas 
Davenport, lowa 
Dayton, Ohio 
Denver, Colo. 
Des Moines, lowa 
Detroit, Mich. 
Dubuque, lowa 


Duluth, Minn. 

East St. Louis, I. 
Eau Claire, Wis. 
Elmira, N. Y. 

El Paso, Tex. 

Erie, Pa. 
Evansville, Ind. 
Fargo, N. D. 

Fort Dedge, Iowa 
Fort Wayne, Ind. 
Fort Worth, Tex. 
Grand Forks, N. D. 
Grand Rapids, Mich. 
Green Bay, Wis. 


Los Angeles, Calif. 
Louisville, Ky. 
Madison, Wis. 
Mankato, Minn. 
Mason City, Iowa 
Memphis, Tenn. 
Milwaukee, Wis. 
Minneapolis, Minn. 


Harrisburg, Pa. 
Helena, Mont. 
Houston, Tex. 
Hutchinson, Kan. 
Indianapolis, Ind. 
Jackson, Mich. 
Jacksonville, Fla. 
Jersey City, N. J. 


Kankakee, Ill. Minot, N. D. 
Kansas City, Mo. Nashville, Tenn. 
Knoxville, Tenn. Newark, N. J. 


Lincoln, Neb. New Orleans, La. 
Little Rock, Ark. New York, N. Y. 
Long Island City, N. Y. Ogdensburg, N. Y. 





Oklahoma City, Okla. 
Omaha, Neb. 
Parkersburg, W. Va. 
Parsons, Kan. 
Peoria, Ill. 
Philadelphia, Pa. 
Phoenix, Ariz. 
Pittsburgh, Pa. 
Portland, Me. 
Portland, Ore. 
Quincy, Il. 
Richmond, Ind. 
Richmond, Va. 
Rochester, N. Y. 


Rockford, IIL 
Saginaw, Mich. 

St. Cloud, Minn. 

St. Joseph, Mo. 

St. Louis, Mo. 
Salina, Kan. 

Salt Lake City, Utah 
San Antonio, Tex. 
San Diego, Calif. 


San Francisco, Calif. 


Scranton, Pa. 
Shreveport, La. 
Sioux City, lowa 
Sioux Falls, S. D. 


Write for complete descriptive literature. 


South Bend, Ind. 
Spokane, W 
Springfield, IIL 
Springfield, Mass. 
Springfield, Mo. 
Springfield, Ohio 
Terre Haute, I 
Toledo, Ohio 
Topeka, Kan. 
Waterloo, lowa 
Watertown, S. D. 
Wichita, Kan. 
Williamsport, Pa. 
Winona, Minn. 
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Ten SUS Equipped Washing 
Machines for a 2,000 Room Hotel 


N the modern skyscraper hotel housing 

thousands of guests, hidden conveniences 
play an equally important part with visual 
comforts and luxuries. Cver eight years ago, 
the ten washing machines shown above were 
installed in one of New York’s leading hotels. 
They are still taking care of the entire wash- 
ing of 2,000 rooms without a hitch. 


S308" marked Ball Bearings used on the 
driving mechanism, go a long way toward 
keeping these machines on the job day after 
day. They require infrequent attention and 
are fully protected against water. Unusual 
applications as well as conventional have 
proved SSS marked Ball Bearings first 
choice in numerous industries the world over. 


SS0S” INDUSTRIES, INCORPORATED 
165 Broadway, New York City 
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For Your Car— 


Certified Material 
and Design 


..«+ Those black, pencil-like sticks of carbon 

















that the man uses to fix the street light. ... : 

They are the “electrodes” which produce the . 

hot, white light of the arc lamp. .. . Massive : dt 

electrodes, bigger than a man, produce the . 

fierce heat that makes liquid steel in Timken _ 

| electric furnaces. Electric steel is purest. In M 

total output of electric steel Timken ranks first. jo 

This great supply of fine steel goes into ha 

Timken Bearings for all types of machinery, sti 

including 91% of all makes of motor vehicles - 

in America. These Timken-equipped cars , 

and trucks give you the supremely durable ‘ 

material which Timken has developed from a 

universal experience with 160,000,000 Timken “I 

Tapered Roller Bearings. As soon as you know, vs 

then, that a car or truck is Timken-equipped a 

Pi, throughout, you can be sure that you have the on 
best steel to carry the load in transmissions, 

differentials, pinion and worm drives, rear - 

wheels, front wheels, steering pivots and fans, he 

Likewise, vital matters of design also are nif 

certified for you by Timken Bearings. The the 

Timken Taper idea and Timken POSITIVELY rs 

ALIGNED ROLLS scientifically ward off the ™ 

wear of friction, shock, speed, torque, and a 

- side-thrust, without complication or excess m 


bulk. Therefore Timkens preserve strength 
and quiet to the utmost, while holding down 
first cost, operation expense, and maintenance. 


THE TIMKEN ROLLER BEARING CO. 
Sick (e. BO cre OH. | p 
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pie Daggers of Flame dart up around 
7 the Giant Electrodes projecting 
through the top of Timken 
Electric Furnaces. Thgse fur- 
naces employ the highdet tem- 
peratures known commercially. 
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ANNOUNCEMENT 

EGINNING with next month’s issue, 

the Scientific American will in- 
clude a department devoted to medicine. 
It will be a regular monthly page like 
those we have published on astronomy 
during the last 26 years. It will be 
prepared by Dr. Morris Fishbein, Editor 
of the famed Journal of the American 
Medical Association and of the popular 
journal Hygeia. For a long time we 
have wanted something of this sort— 
straightforward, non-technical, authen- 
tic. To get it was another question. 

More and more the magazines—and 
even the newspapers—are full of much- 
heralded medical discoveries—cures for 
cancer, tuberculosis, what-not. One and 
all, we have long refused absolutely to 
publish these, for too often they give 
false hope to real sufferers and thus 
cause added anguish. 

Dr. Fishbein, it is hoped, will not 
only write about medicine and surgery, 
but he may attempt to assess the sig- 
nificance of some of the current cures, 
thus providing the hopeful patient with 
that which the usual announcement sel- 
dom provides him—a really conserva- 
tive basis on which to judge them. 

Our readers are honored by Dr. Fish- 
bein’s consent thus to serve them. 


“AIRGRICULTURE” 
| guid Air Headquarters in Hawaii 


report cooperation with the Ha- 
waiian Board of Agriculture and For- 
estry in sowing tree seeds by airplane 
on forest reserve lands which had been 
devastated by fire. Two amphibian 
planes, working in an area of four 
square miles, distributed a total of 24 
bags of seeds. It is estimated that in an 
hour and a half flying time two men 
accomplished as much as two men 
working on the ground could have done 
in ten years. 


COSTLY 


HE Scientific American moved out 

of the highest building in the world 
—the 57-story Woolworth Building— 
just in time, for Detroit is planning a 
higher one—the Book Building. It is 
to be eighty stories high! Thus, New 
York loses the lead in skyscrapers. 
Well, what of it! For a period of 
years, skyscrapers were a great adver- 
tisement. Then they became too com- 
monplace to thrill a blasé world. More- 
over, 900-foot buildings are not the 
most profitable, any more than 900-foot 
steamers are. In both cases, it is the 
largest that attracts the most notice but 
the medium sized that attracts the most 
money. Let Detroit have her fun and 
her thrill. Sour grapes? Perhaps a 
trifle, but ours are crocodile tears. New 
York is planning a building still higher! 














In This Issue 


The Navy’s New Cruiser 

When the world’s diplomats convened at Washington two 
years ago they laid down conditions which virtually forced the 
great powers into building a standardized cruiser. A well 
known naval expert now says that these cruisers are the 
“unwanted offspring of a diplomatic compromise.” On page 
327 the same expert, says other things too, equally poignant. 


Making Atoms Confess 

When a lawyer wants to reveal the inmost thoughts of the 
witness he endeavors to get him excited. So with the physicist: 
when he gets an atom “excited,” it tells all sorts of things on 
itself. This month, commencing on page 330, Prof. K. T. 
Compton, noted physicist, explains some of the atom’s inner 
workings under excitation. 


Which One Is Right? 

In the July issue a noted anthropologist, Dr. Ales Hrdlicka, 
virtually denied that man had been long in America. This 
month another scientist, Harold J. Cook, takes strong issue 
with him, claiming that there is evidence that man has been 
in America for hundreds of thousands of years. Read pages 
334 to 336. 

How Much Dust In the Air? 

Now that man has learned to fly he finds a need to know just 
how many dust particles a given volume of air contains. 
Some remarkably interesting work has been and is being 
done along this line. See page 346. 


MORE THAN 200 PICTURES 
Complete table of contents will be found on page 400, 


For Next Month 


The Smallest Lamp In the World 

Not the tiniest electric bulb, but the luminous bacteria which 
appear on fish or meat and in other unusual places—these are 
much the smallest lamps in the world. They are intensely 
interesting. For one thing their overall efficiency is about 100 
percent, while that of an electric lamp, only 3 percent! In 
the December issue Prof. E. Newton Harvey will tell of them. 


The Remarkable New Cathode-Ray Tube 

Dr. William D. Coolidge, noted Assistant Director of the re- 
search laboratories of the General Electric Company, recently 
announced a cathode-ray tube far more powerful than any 
previously known. Its significance is likely to prove immense. 
Next month, some of its striking effects will be described. 


Physics of the Golf Ball 

In the August issue Dr. Sheldon explained some of the short- 
comings of the golf ball. We knew when this article was 
published that it would arouse controversy among golf enthu- 
siasts. It kas! In the next issue a golf expert will answer 
some of the questions which the previous flier raised. 


Other articles on The American Toy Industry; The Chimes of 
Catalina Island; The Scientific Reduction of Garbage; A Herd 
of Unique Hybrids;" Snow Crystal Marvels; Rabbit Skins in 
the Manufacture of Furs; Out of the Inkwell; Manners and 
Customs of Ancient Egyptians; Astronomy; Radio. 


MORE THAN 200 PICTURES 


There is one best way to keep in touch with 
the leaders in the world’s progress—by con- 
sistently reading the Scientific American. 


$4.00 brings the Scientific American 
to you for one whole year. 

















TRANSMUTATION 
HEN the German, Dr. Miethe, an- 
nounced that he had successfully 
transmuted mercury into gold he may 
be said to have “started something.” 
For, ever since, numerous scientists 
have duplicated or paralleled his at- 
tempts with varying degrees of success 
or failure. Every time a scientist has 
announced that transmutation. in his 
own hands has proved a success, another 
scientist has announced just as vigor- 
ously that in Ais hands it was a failure. 
The Scientific American tests, con- 
ducted by our Corresponding Editor, , 
Prof. H. H. Sheldon resulted in a dem- 
onstration that transmutation could not 
be effected by the methods employed. 
Now comes a British scientist, Dr. Milan 
W. Garrett of Oxford University, and 
tries the same experiment, duplicating 
the methods of Miethe. Result: failure 
—no transmutation. 
Every time an announcement of this 
sort is made we feel a little more cer- 
tain that Professor Sheldon was right. 





HISTORY 
RGANIZATION of history as a 


science on a world-wide scale has 
begun with the announcement of the 
American Historical Association that .a 
permanent international committee has 
been formed. A congress of scholars 
specializing in the historical sciences 
will meet in Oslo in 1928. 

The organizers of the movement be- 
lieve the new movement will free his- 
torical scholarship from the national 
prejudices and inhibitions of boundary 
lines, and that the friendly cooperation 
of scholars from all countries will react 
favorably on all intellectuals in all 
countries and through them on politi- 
cians and the people. 

If we accept the simple definition, 
“science is classified knowledge,” why 
should not history be an exact science? 
Too long has history been a matter of 
literature—and imaginative literature, 
at that. If only the nations can agree 
on the facts we will have gone a long 
way to making war unlikely. 


SORRY 

etd indeed of us enjoy having our 

name misquoted. If our name is 
John Brown and someone addresses us 
as “James Browne” we feel irritated. If 
the newspaper spells our name wrong 
we feel we have legitimate grounds to 
commit murder. 

We have just discovered that we mis- 
quoted the name of Roy Waldo Miner, 
author of “A Trip to the Bottom of the 
Sea,” published in our August issue. 
His name is not “Ralph” Waldo Miner 
as we printed it. We hasten to make 
amends, We are sorry. 
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OIL TIGHT 
LESS FRICTION 
LASTS LONGER 


Action of shaft automatically filters 
and circulates oil to points of great- 
est load and friction. Complete 
lubrication means long life. Bear- 
ing completely oil sealed — oil can» 
not escape nor water enter. 






the line - - - 


install these vacuum-circulation 
bearings for new economies — 


Jones-Willamette Bearings, due to their exclusive 
vacuum-circulation construction, can bring sub- 
stantial and frequently striking economies into 
every shop by practically doing away with the 
three fundamental forms of waste; (1) preventable 
power losses, (2) oil losses, and (3) time losses due 
to shutdowns as a result of bearing trouble. 


Jones-Willamette vacuum-circulation bearings are 
so constructed that they stop oil losses completely. 
New users of these bearings are surprised to find 
that oil consumption drops to a fraction of the 
amount previously needed at the same bearing 
points. Elimination of oil leakage also ends dam- 
age to products, prevents oil-soaked floors, and 
protects electrical windings. The perfect oil circu- 


kk BRuildi 


lation within Jones-Willamette bearings cuts power 
losses to an absolute minimum, for there is no foe 
to friction as effective as a film of good lubricant 
applied at points of greatest load. 


And do not forget the losses due to wear, cutting 
and failure of bearings, combined with the even 
greater direct and indirect cost of shut downs. 
Jones-Willamette Bearings are giving industry a 
new conception of bearing reliability and long, 
trouble-free wear. 

An installation of Jones-Willamette vacuum-circulation 
bearings, operating under your particular plant con- 
ditions, will prove their worth more convincingly than 
anything that can be said about them. We shall be glad 


to take up with you the matter of such an installation. 
Write for full information. 


Willamette Iron & Steel Works, Portland, Oregon 


San Francisco 








-[Jones} 
Willamette 


L. C. Smith Building, Seattle 








VACUUM CIRCULATION 


Bearings 
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HE sponsors of Navy Day have sought to establish at 

least one day in each year when the people of the 
country will turn their thoughts in a special way to the 
mission, needs and activities of our first line of defense. 

The United States Navy of 1926 is not externally the 
infant Navy which challenged and successfully defeated 
the Barbary corsairs nearly a century and a half ago. Yet 
the same courage, fortitude 
and indomitable will so char- 
acteristic of our earliest sea 
commanders has wrought a 
wonderful transformation in 
the last one hundred and fifty 
years. Proceeding slowly for 
a time our small fleet of sail- 
ing vessels, manned by dar- 
ing pioneers with improvised 
armament, has evolved into 
the majestic fleet of today. In 
1775 Jeremiah O’Brien and 
his followers fought one of 
our first sea battles with a 
main armament consisting of 
pitchforks and farming imple- 
ments. It is a far cry from 
the crude method of warfare 
to the great aircraft carriers 
and battleships that today con- 
stitute the backbone of our 
Navy. 

Slowly, painfully for a 
time, our Navy worked out its 
destiny. There were no hasty 
and irretrievable steps. The 
Navy’s leaders have ever been 
men with broad vision keeping abreast of changing con- 
ditions, following the signs of the times, forecasting the 
future; their judgment tempered by the lessons of the past. 
There have been no cataclysmic changes in the country’s 
seapower. Our Navy after years of experimentation grew 
out of sail into steam; from the vulnerable side wheeler 
it proceeded to the protected screw propeller; wooden 
ships became ironclads until exhaustive tests conclusively 
demonstrated the all-steel vessels of today. In the elec- 
trical era through which we are now passing our Navy 
has been the pioneer in the electric drive; the cast-iron 
guns firing round shot a few hundred yards have sur- 





© Harris & Ewing 





rendered to the steel-rifled guns with cylindrical shells 
weighing nearly a ton and carrying a large charge of high 
explosive for many miles; the signal flag and semaphore 
are now assisted by the far-reaching radio; to the ship 
of the sea have been added its allies, the vessel of the 
air and the hidden craft of the deep. In 1776 our Navy 
proceeded on the surface at eleven knots. Today it almost 
equals that speed under- 
neath the waters, triples it en 
the surface and multiplies it 
many times in the sky above. 

In its progress the Navy 
personnel has played an im- 
portant role. And the country 
at large has benefited by the 
pioneering spirit of the Navy 
man—scientifically, industri- 
ally and commercially. By 
fostering, encouraging, and 
assisting manufacturers our 
Navy’s experimental work in 
radio alone has contributed 
greatly to the welfare of the 
American people. The edu- 
cational advantages of this 
development can hardly be 
overestimated. 

Ceaseless progress, unflag- 
ging determination have been 
the keynote of the Navy’s at- 
titude. Ships changed with 
the years but the resolute 
spirits of Jones, Decatur and 
Bainbridge have been perpet- 
uated in their followers. The 
nation will be glad to know that the progressive spirit 
is still dominant in the personnel of its first line of de- 
fense and will agree with President Coolidge when he 
said: 

“Our American Navy has always been much more than 
an arm of wartime defense. All the money that has ever 
been spent on the Navy has been returned to the com- 
munity several times over in direct stimulus to industrial 
development. We may be very sure that in the future as 
in the past, the Navy’s services to industry and the arts 
of peace and science will continue completely to justify 
its maintenance in the highest efficiency.” 
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British Treaty cruiser, Suffolk. Speed, 34 knots. The standard displacement as set by the Washington Treaty is 10.000 tons, but this does not include any 
fuel or reserve feed-water, which will add another 1,500 tons. This will bring ali Treaty cruisers up to 11,500 tons 
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Italian Treaty cruiser, Trento. Standard displacement, 10,000 tons; full load, 11,500 tons; length over all, 624 feet; beam, 6712 feet; mean draft, 19 feet. 
Guns: eight 50-caliber, eight-inch; twelve four-inch anti-aircraft. Eight 21-inch torpedo tubes in twin mountings. Speed, 35 knots 

















French Treaty cruiser, Tourville. Standard displacement, 10,000 tons. Length over all, 630 feet; beam, 63 feet; draft, 20 feet. Guns: eight eight-inch; 
eight 2.9-inch anti-aircraft; eight three-pounder anti-aircraft. Six 21.7-inch torpedo tubes in two triple mountings. Speed, 34 knots 
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UNITED STATES PRE-TREATY CRUISER, “OMAHA” 


Displacement as completed, 9,000 tons. Speed,34 knots. The Treaty cruisers will be 10,000 tons displacement, with a speed of 34 knots 


The Treaty Cruiser—Is It Worth While? 


High Speed and Heavy Battery Offset By Poor Protection 





ee |HE standardized cruiser which the Wash- 
=| ington Naval Treaty has brought into 
being is a ship nominally of 10,000 
tons, but displacing at least 11,500 tons 
with fuel and feed-water on board; 
having a speed not less than 33 knots, and a main 
battery of eight-inch guns. Vessels of this type are 
now under construction for all the major navies of 
the world. The British program comprises 16 such 
ships; the United States proposes to build eight; 
Japan has four on the stocks; France, three, and 
ltaly, two. Twenty-two cruisers of the treaty type 
are actually under construction, and many more will 
be laid down in the next few years, if current build- 
ing plans mature. These figures seem to suggest 
that the type is favored by international naval opin- 
ion. The facts, however, point to the contrary. The 
\reaty cruiser is being developed, not because of its 
inherent qualities as a fighting ship, but because cir- 
cumstances have made it the recognized standard of 
‘tuiser power which no leading navy can ignore. 
Practical naval students are alive to its defects; 
hence the nicknames of “suicide ships” and “tin- 
clads” which have been applied by some critics in 
England to the cruisers now being built there. The 
treaty cruiser is, in fact, the unwanted offspring of a 
diplomatic compromise. Certain American writers 
declare that British opposition at the Washington 
Conference to the scrapping of the “Raleigh” class 
cruisers, of 9,750 tons, resulted in the permissible 
displacement of future cruisers being raised to 10,000 
tons, which was far above the average displacement 
of cruising ships then in existence. Moreover, since 
the “Raleighs” were armed with 714-inch guns, the 
maximum gun caliber of future cruisers was fixed at 
eight inches, This story has never been confirmed, 
but it does offer a plausible explanation as to the 
strange action of the Conference in adopting such 
generous limits of tonnage and gun-power for future 
cruisers. It is, in any event, a singular fact that an 
international conference, convened for the purpose 
of limiting naval armament in every way possible, 
should have promoted the building of ships that are 














By Hector C. Bywater 


larger, more powerful and more expensive than the 
vessels of their type which were previously afloat. 

The British “Raleighs,” having been designed for 
the special service of hunting German raiders, were 
provided with a battery of unusual strength to enable 
them to deal swiftly and decisively with such 
enemies; and they were further endowed with a 
great radius of action. Hence their relatively large 
displacement. However, of the 18 new British 
cruisers that were laid down subsequent to the 
“Raleighs,” three were of 7,100 tons, and all the 
others of 4,190 to 4,700 tons. Contemporary Japa- 
nese cruisers ranged from 3,500 to 5,600 tons. 
Hence the average displacement of cruisers in the 
pre-Conference period was not above 6,000 tons. 

In deciding to increase this average by 4,000 tons, 
the Conference experts can hardly have foreseen the 
consequences of their act. The maximum tonnage 
limit has inevitably become, in practice, the mini- 
mum, for as soon as one power started to build 
10,000-ton cruisers, the other powers were com- 
pelled, in self-defense, to follow suit. As a result, 
scores of ships that would ordinarily have remained 
effective for years to come, have been prematurely 
rendered obsolete, while the cost of cruiser construc- 
tion has risen by at least 33 percent. Nor is this all. 


Treaty Cruiser Not Adequately Armored 

Previous to the Conference there were only 25 
cruisers being built, ten of these being American, 
nine Japanese and six British—the latter represent- 
ing the residue of war-time programs. Since the 
Conference, however, no fewer than 49 new cruisers 
have been laid down and authorized. Of these, 15 
are British; 12, Japanese; nine, French; eight, 
American, and five, Italian. In the face of these 
figures it is impossible to deny that the Washington 
Treaty has tended to swell the volume of new cruiser 
construction instead of diminishing it. Since 36 of 
the 49 post-Treaty ships are of the 10,000-ton class, 
it is evident that this class will predominate. 

The “standard” displacement specified in the 
Treaty is misleading, in that it does not include any 


fuel or reserve feed-water, two items which together 
may account for 1,500 tons. Hence the true weight 
of a Treaty cruiser as ready for sea is likely to be 
11,500 tons, a figure approaching the displacement 
of many a pre-dreadnaught battleship. But, whereas, 
the old mixed-caliber battleship carried a large 
amount of defensive armor, the Treaty cruiser is 
signally deficient in this very important attribute of 
protection. Admiral von Tirpitz, who inspired the 
design of the German battle-cruisers present at Jut- 
land, used to say that the first requirement of a war- 
ship was that it should remain afloat and keep its 
fighting equipment intact to the last moment. This 
principle was certainly embodied in all the German 
ships built during his administration. Such units as 
the Goeben, the Seydlitz and the Derfflinger came 
within measureable distance of the ideal of unsink- 
ability. In the British battle-cruisers, on the other 
hand, hull protection had been sacrificed to speed 
and gun-power. No impartial student of the Battle 
of Jutland can doubt which of the rival theories vin- 
dicated itself in that engagement. 

In the case of the Treaty cruiser, the naval de- 
signer is up against a baffling problem. He is asked, 
first of all, to provide for a speed of at least 33 
knots, which entails great length and the installation 
of a very high-powered steam plant. He must 
further allow for a battery of not less than eight 
eight-inch, 20-ton guns, besides an adequate number 
of anti-aircraft pieces and torpedo tubes. Space and 
weight must also be reserved for a large fuel supply, 
and for the accommodation of some 800 officers and 
men. Even if the actual displacement of the ship 
be taken as 11,500 tons, it follows that, after all 
these requirements have been met, a very slender 
margin will be left for protective devices. Even a 
partial waterline belt of armor thick enough to resist 
shot of medium caliber will be out of the question. 
The ideal protection for such a ship would be a 
vaulted deck completely enclosing all the interior 
spaces and having a thickness of four inches over 
such vital parts as machinery and magazine spaces, 
but the weight would, of course, be prohibitive. 
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Probably the best that can be done is to work in thin 
horizontal plating on the waterline amidships, asso- 
ciated with light steel decks over the magazines, 
boiiers and engines, but even at its strongest point 
this defense would be penetrable by the six-inch gun 
at medium range and by the eight-inch gun up to 
It would, however, serve 
the purpose of discouraging the use of the large- 


extreme fighting distance. 


capacity high-explosive shell. 

The Treaty cruiser would still have insufficient pro- 
tection even if the ships it had to meet in battle were 
armed with six-inch guns. But it must be prepared 
to encounter adversaries which are armed, like itself, 
with the eight-inch gun, a weapon discharging 260- 
pound shells with a velocity of 3,000 foot-seconds 
and a muzzle energy almost thrice that of the six- 
inch piece. It has an effective range of at least 
18,000 yards. The latest Elswick eight-inch 50- 
caliber model is credited with a firing rate of five 
rounds a minute, but in stress of action, four rounds 
a minute per gun from twin-mounted guns. probably 
represents the highest rate attainable. A Treaty 
cruiser should thus be able to discharge 32 eight- 
inch shells a minute, making a total weight of 8,320 
pounds, 

The artiliery power of these ships is, indeed, ex- 
tremely formidable, a fact that brings into sharper 
contrast their shortcomings in the matter of protec- 
tion. The average battleship, though presenting a 
big target, is able to endure a great deal of ham- 





SPANISH PRE-TREATY CRUISER, “PRINCIPE ALFONSO” 
Normal displacement, 7,850 tons; full load, 9,000 tons. Speed, 33 knots. Armor: 1% to three-inch 


mering without being placed hors de combat, because 
her vital parts are behind stout armor, and pro- 
jectiles that hit her in other places would be unlikely 
to inflict fatal injury. But the Treaty cruiser is in 
a very different category. 

Diagrams of the French Duquesne, a typical ship 
of this class, show that more than four-fifths of the 
total length of hull is crowded with magazines and 
machinery. Therefore, a projectile striking the hull 
anywhere save at the bow or stern would be liable 
to cause severe, and possibly fatal, injury. The 
Duquesne herself is reported as having 11-inch 
armor on the sides and the same thickness on the 
gun turrets. It is doubtful whether this plating 
would be proof against the splinters of an eight-inch 
shell; it is utterly useless as protection against direct 
hits even from small-caliber guns. 


Vulnerability to Torpedo Attacks 

As for the underwater protection of Treaty cruis- 
ers, the opinion of Sir George Thurston, a well- 
known British designer, may be quoted. Writing last 
year in “Brassey's Naval Annual,” he said: “The 
interior of such a cruiser is so fully occupied by 
boilers, machinery, and magazines that it is not 
humanly possible to provide by bulkheads, water- 
tight compartments, or other methods of underwater 
protection, immunity from torpedo or mine attack. 
Therefore, while in the interest of ordinary safety it 
is advisable to keep the vitals as far away as possible 


BRITISH PRE-TREATY CRUISER, “ENTERPRISE” 


on sides; one to 1%-inch on decks 


from the sides and to sub-divide to the fullest 
possible extent, it must be recognized that the ex- 
plosion of a large mine or of a torpedo with a 
powerful warhead would, in the majority of cases, 
utterly wreck and destroy the vessel.” 

Every ship. of war is exposed to the risk of destrue- 
tion, but hitherto it has always been the practice, in 
vessels of major tonnage, to minimize this risk by 
allotting a substantial percentage of the total dis- 
placement to protective devices. This policy is a 
wise one from every point of view. A fighting ship 
that cannot survive a reasonable share of punish- 
ment is not worth her cost. It is difficult to escape 
the conclusion that the design of the Treaty cruiser 
is fundamentally wrong. These ships are simply 
speed machines, vulnerable to a degree unprece- 
dented, and with the tactical advantage of powerful 
armament neutralized by inability to resist a single 
well-placed salvo. Yet each will cost from 12,500,- 
000 to 15,000,000 dollars, and—what is of infinitely 
greater moment—the lives of 800 men will be in- 
volved in the fate of the vessel. 

The Treaty cruiser is, in effect, a hybrid type, 
brought into existence under abnormal circumstances. 
Here, surely, is one section of the Naval Treaty that 
stands in urgent need of revision. It should be one 
of the aims of the next disarmament conference to 
limit the displacement of future non-capital ships to 
7,000 tons or less, and their armament to six-inch 
guns. 





Normal displacement, 7,600 tons; full load, 8,800 tons. Length over all, 570 feet. Speed, 33 knots. Side armor, 1% to three-inch; decks, one-inch 
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A DEMONSTRATION MODEL OF THE PARACHUTE 


This illustration serves to depict the relationship between the parachute and the air- 
plane which it supports, particularly as to the fastening between them 
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JUST AFTER A SUCCESSFUL LANDING 
Although the under-carriage was said to be slightly damaged in the initial test, all 
concerned expressed their hopes for the ultimate success of the device 


THE PARACHUTE OPENING IN MID AIR 


Dropping at an estimated rate of 38 feet per second, the airplane was brought to earth 
safely by means of the parachute shown in the act of opening 
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THE PLANE, THE PARACHUTE AND THE PILOT 


This photograph shows the parachute piled on the fuselage after what is said to be the 
first successful landing of a plane by means of a parachute 


Parachute Carries Airplane to Earth 


The first landing of a plane, supported by a parachute, ever made in the 
United States, was reported recently. The pilot, R. Carl Oelze of the San 
Diego Naval Air Station shut off his motor at 2,500 feet altitude but, it 
is said, made no attempt at gliding. The plane landed in one minute and 
six seconds after falling at an average speed of 38 feet per second. The 
descent appeared rapid at first, but was checked as the parachute opened. 
The plane then swung from side to side, but as it approached the earth 
its descent became steadier. The plane and parachute settled to earth in 
a slight hollow, suffering some damage to the landing gear. The final 
speed at which the plane landed was estimated to be considerably less than 
the average speed. The application of the parachute to the support of the 
entire plane is the joint invention of Harry B. Doucett, Chief Aviation 
Machinist’s Mate at the San Diego Naval Air Station and of H. R. Russell, 
maker of the so-called Russell parachute. Lieutenant P. D. Donnelly, also 
of the San Diego Air Station, predicted that the tests would lead to the 
design of aircraft in which the passenger compartment would be detach- 
able, so that in the event of serious accident in the air, the pilot would be 
able to deliver the whole compartment safely to earth. In the experiment 
described, plane, pilot and equipment weighed about 1,800 pounds. The 


———— 


parachute weighed about sixty pounds and was 54 feet in diameter. The 
plane used in the test was specially rebuilt to strengthen the midship section 
of the fuselage which would receive the greatest strain as the parachute 
opened. The parachute was installed in such a manner in the fuselage 
that it could readily be disengaged by the pilot. It was designed to be 
carried back by the wind, then opened and swung upward by the air pres- 
sure until it occupied the position shown in the photograph of the model. 
A special cradle of steel and aluminum was built into heavy center wing 
struts. The size of the parachute was determined from previous experi- 
ence, to give a landing speed of not more than twenty feet per second. 
As an extra precaution the landing gear was strengthened to withstand an 
unexpectedly severe landing shock. The experiment is undoubtedly inter- 
esting, but it cannot be said to be conclusive. In the most dangerous aerial 
difficulties, such as when the plane stalls a short distance from the ground 
and goes into a spin, there would be no time to use the parachute. At 
greater altitudes it is much simpler for the pilot and crew to jump in 
individual parachutes. 
gers unversed in parachute jumping the development is not without interest. 
We may expect to hear more of this device in the future. 


But for commercial craft carrying several passen- 
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ANY of us who count ourselves still 
young remember the definition in our 
text books of chemistry, “Atoms are 
the indivisible constituents of matter.” 
t is said that a young student, who had 

boldly suggested a possible subdivision of atoms to 

explain some phenomenon and was sharply remind- 
ed by Lord Kelvin that the very word atom is the 

Greek for indivisible, replied, “There you see the 

disadvantage of knowing Creek.” 

We now know that every atom is a complex struc- 
ture, consisting of a positive electrical charge of 
known amount and a definite number of negatively 
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is disturbed in various ways. Only a few of the 
simpler and more striking effects of such disturbance 
can be discussed in this brief space. 

Most fruitful of all methods of studying atoms 
has been the examination of the light which they 
emit under various stimuli, together with the con- 
verse study of the kinds of light which they can 
absorb under various conditions. 

Light passing through a slit may be brought to 
a focus by a lens, so as to cast an image of the slit on 
a screen. If a transparent prism is interposed, the 
light rays are bent, different colors or wavelengths 
of light being bent differently, so that there are as 
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The Excited States of Atoms 


show that light is emitted or absorbed by the atom 
only as it changes its internal structure from some 
one of these states to another. This can be illus. 
trated by the so-called “Grotrian” diagram of hydro- 
gen, Figure 2. 

The heavy horizontal dashes represent the possible 
states of a hydrogen atom and the vertical position, 
or level, is proportional to the energy contained by 
the atom in these states. The state of least energy, 
which we can take as the zero energy state, is the 
“normal” state of the atom, that is, the state in 
which all hydrogen atoms are found unless some 
source of energy is acting to increase their energy 
to that of the other states, which are called the 
“excited” states. The differences between these 
states are known to be due to differences in the 
arrangement of the electrons which exist outside the 
nucleus, probably in the shape and size of their 
elliptical orbits. In a hydrogen atom there is only 
one electron, so that each of these states corresponds 
to some one of the possible orbits of this electron. 











charged electrons arranged around the positive 
charge, and probably moving in orbits like planets 
around a sun. 


Another old and rather deeply rooted idea is that" 


an atom is an entity, possessing always the same 
definite specific properties. This concept, like that 
of the indivisible atom, has had to be discarded. 
We now know that every atom is capable of existing 
in an infinitely infinite variety of states which may 
differ markedly in chemical and physical properties. 

A well established method of investigating any 
object is to stir it up and then see what happens. 
In dealing with atoms, which cannot be seen, this 
is the only available method of examination. All 
our knowledge about atoms has come through the 
finding of a consistent line of interpretation of what 
happens when matter (a complex structure of atoms) 
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FIGURE 2 


Grotrian diagram of the energy states of hydrogen 
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Asove: (a). Diagram of spec- 
trum of hydrogen showing 
series of lines 1, 2,3, et cetera, 
in ultraviolet, series 4, 5, 6, et 
cetera, in the visible and near 
ultraviolet, and series 7, 8, 9, 
et cetera, in infra-red. The 
distances from the left are 
proportional to light vibration 
frequencies. Figure 1 (b). 
Portion of the spectrum of 
iron. The numbers are wave- 
lengths in units of 0.00000001 
centimeter. The extreme left 
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many separate images of the slit cast on the screen 
as there are different colors of light in the source. 
If all wavelengths are present, as in light from an 
incandescent solid, these images merge into one an- 
other, side by side, and the result is the familiar 
continuous or rainbow spectrum. But if the source 
of light is a luminous gas, then only light of certain 
definite wavelengths is found to be present and there 
is a corresponding set of images of the slit, each 
in its own color and in a position on the screen 
which depends upon its wavelength. This set of 
colored images is the “spectrum” of the gas. If the 
screen is a photographic plate, the arrangement de- 
scribed above is a spectrograph—capable of giving 
a permanent photographic record of the spectrum. 

The spectrum of a gas is an extraordinarily def- 
inite thing, absolutely characteristic of each partic- 
ular gas. Some spectra are very simple; others are 
very complicated. Figure 1 (a) shows the simplest 
spectrum, that of hydrogen, and shows that the spec- 
trum which the eye can see is only a small part of 
the entire spectrum which can be investigated photo- 
graphically, or by other methods. Figure 1 (b) 
shows a small section of one of the most complex 
spectra, that of iron vapor. 

The remarkable definiteness of the spectrum of 
each kind of atom at once suggests something very 
definite in the structure or behavior of the atom. 
These “somethings” are the “states” of the atom, 
and experiments of the sort to be described later 











In the normal state this orbit is very small, the 
electron remaining always close to the nucleus (about 
one hundred-millionth of a centimeter from it). 

The states of larger energy correspond to larger 
orbits, and the increased energy is due to the work 
done in pulling the electron to a greater distance 
from the attracting nucleus. The dotted line at the 
top is the state in which the orbit is so large that 
the electron flies away and is lost to the atom. The 
most striking feature of the atom is the existence 
of these discrete states or orbits, instead of all varie- 
ties of orbits as are possible in gravitational mo- 
tions. 

Every change of an atom from a state of higher 
to a state of lower energy is accompanied by the 
emission of light whose vibration frequency (the 
reciprocal of the wavelength) is directly propor 
tional to the difference in energy of the two states. 
Thus, if W, and W, are the energies of the two 
states, the change from state 2 to state 1 gives rise 
to the emission of light of frequency » given by 
W, — W, = hy where h is known as Planck’s 
constant. Thus we see that in changing its state, 
an atom radiates in the form of light the energy 
which it loses in the change. If it changes from 4 
low to a higher energy state, the corresponding 
amount of light energy of the right frequency must 
be absorbed from the agency which causes the 
change. 

With this explanation, it may be seen to be po* 
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FIGURE 4 


sible to unravel a complicated spectrum so as to 
find out just what energy states must be assumed to 
exist in the atom in order to account for the observed 
spectrum. For instance, the spectral lines marked 
1, 2, 3, 4—~in Figure 1 (a) are due to transitions 
between energy states as indicated by the correspond- 
ingly numbered diagonal lines in Figure 2. The 
notation S, P, D, F, et cetera, has a significance 
which is most simply stated by saying that, usually, 
only those changes of state occur which are between 
adjacent columns, that is, from S to P, D to P, P 
to D, et cetera, but not S to F, et cetera. 

Fieure 3 shows a portion of the similar Grotrian 
diagram of the states of mercury, with a few of the 
changes of state which produce the prominent lines 
in the mercury are spectrum designated by y, g, b. 
u.v., and so on, according to the color or ultraviolet 
character of the light emitted in the change. The 
numbers correspond to wavelengths of the light in 
units of one hundred-millionth of a centimeter. 


Atoms Absorb and Reradiate Light 

We now pass to another phase of investigation by 
which the validity of this energy state explanation 
of spectra has been placed on a direct experimental 
basis. From among numerous types of experiment, 
two of the simplest and most significant are the 
following: 

(1) Optical Excitation. (Figure 4.) Ordinary 
mercury vapor, for example, can only absorb light 
of wavelengths corresponding to transitions from 
the normal state, as shown by the various spectral 
lines in the series 1, 2, 3, et cetera, and 4, 5, 6, 
et cetera, in Figure 3. To all other light the normal 
vapor is transparent. Suppose that a bulb contain- 
ing mercury vapor is placed in a beam of ultra- 
violet 2536 light (that is, light having a wavelength 
of 2536 ten-millionths of a millimeter or Angstrom 
units), coming from any convenient source such as a 
nearby mercury arc. Some of the mercury atoms, in 
absorbing this light, are “excited” to the state a, 
whence they sooner or later revert to the normal 
state and re-emit the 2536 light. Thus the mercury 
vapor absorbs 2536 light and reradiates it in all 
directions. This reradiated light, called “resonance 
radiation,” has been extensively investigated by R. 
W. Wood. 

If mercury vapor is illuminated by violet light 
1358 nothing happens, since the mercury atoms in 
the normal state cannot absorb it. But if illumi- 
nated simultaneously by 4358 and 2536, then there 
is emitted by the vapor light of the four wavelengths 
5461, 4358, 4046 and 2536 as a result of the follow- 
ing process: first, mercury atoms are excited to state 
a by absorbing 2536 light; second, these atoms now 
in state a are able to absorb 4358 light and some of 
them will do so, yielding excited atoms of state b. 
From states a and b. there are possible the transi- 


tions to lower energy states which emit the four 
spectral lines mentioned above. In a similar way 
the various energy states may be optically excited, 
one by one, and the Grotrian diagram verified step 
by step. 

(2) Excitation by Electron Impact. Another way 
of supplying energy in definite amounts to atoms 
is to bombard them by electrons whose kinetic energy 
is controlled in the following manner: 

In a glass or quartz bulb a filament F is heated 
to incandescence by current from a battery A, and in 
this condition it emits electrons which are drawn to 
a perforated gauze G by applying between F and G 
a voltage V from a battery B. Many electrons pass 
through the openings in the gauze and collide with 
atoms of gas. If the voltage V is large enough, 
this bombardment suffices to change the atoms from 
their normal to their various excited states; and in 
returning to their normal states they emit a spec- 
trum, which serves to identify the states to which 
they have been changed by the bombardment. This 


spectrum is examined by concentrating the light 


























FIGURE 6 
which is produced on the slit of a spectrograph, by 
means of a lens L. 

The experimental procedure is to increase the 
bombarding voltage V in small steps, and examine 
the spectrum at each step. In case the bulb contains 
mercury vapor, for example, no light at all is pro- 
duced by the bombardment if V is less than 4.9 
volts. At this voltage the line 2536 appears in the 
spectrum, but no other line appears (except faintly, 
due to complicating phenomena) until the voltage 
is increased to 6.7 volts, at which the line 1849 
appears. Similarly the other lines appear one by 
one as the voltage is raised until, at 10.4 volts, the 
entire arc spectrum is present. 

Now the kinetic energy of an electron which has 
moved through 4.9 volts, is easily calculated, and 
when this is divided by Planck’s constant h we have 
exactly the frequency corresponding to 2536 light. 
Similar calculations give the other lines of the mer- 
cury spectrum, and some of these are indicated to 
the right in Figure 3. Thus we have made a direct 
measure of the energies of the various states of 
mercury and verified the energy state diagram which 


FIGURE 5 


was suggested to interpret the specirum. Similar 
studies of other gases and vapors have been made. 

A series of brilliant investigations, principally by 
Franck and his pupils in Gottingen, has disclosed 
the fact that the energy stored up in excited atoms 
may be used in other ways than to produce light, 
and this discovery will doubtless have wide appli- 
cations in chemistry and in the art of illumination. 
A single illustration, taken from work done in 
Princeton by Professor Taylor and his collaborators. 
will serve to suggest the possibilities of this discov, 
ery in chemistry. 

It is well known that hydrogen, H,, and oxygen, 
O,, when mixed, do not combine unless ignited, and 
then they combine with explosive violence to form 
water, H,O. But they may be otherwise united 
through the agency of excited atoms as follows: 

In Figure 6, QQ is a quartz tube. A glass tube 
CG is provided with mercury electrodes MM and 
evacuated. Oxygen and hydrogen gases are made t 
stream through the quariz tube. and a mercury arc 
is maintained in the surrounding tube. Although 
the oxygen and hydrogen in the quartz tube are in- 
tensely illuminated by light from the mercury are, 
they are unaffected thereby since they are transparent 
to those wavelengths of light supplied by the mer- 
cury arc, and thus absorb no energy from it. 


What Is Photocatalysis? 


If, however, the oxygen and hydrogen are bubbled 
through mercury, as at A, so that they carry along 
with them a little mercury vapor into the quart 
tube, the gases emerge combined in the form of hy- 
drogen peroxide, H,O,. The action is this: the mer- 
cury atoms within the quartz tube absorb the 2536 
light from the mercury arc and are changed to the 
excited state a, Figure 3. If a mercury atom while 
in this excited state collides with a hydrogen mole- 
cule, its energy may be transferred to the molecule 
and is sufficient to split this molecule into two sep- 
arate atoms. In this atomic state the hydrogen 
atoms are able spontaneously to start the reaction 
which leads to the production of hydrogen peroxide, 
The mercury vapor emerges from the reaction un- 
changed. 

This “photocatalytic” action is typical of many 
others, such as that of chlorophyll in leaves to ren- 
der sunlight effective for plant growth, and that of 
“sensitizers” in photographic work. The discovery 
of the reason for these catalytic actions will doubt- 
less expedite their applications to many useful pur- 
poses. 

It is realized that so brief a survey as this cannot 
be complete. It is hoped only that it may serve to 
disclose one direction of recent research in this im- 
portant branch of atomic physics and to suggest the 
point of view, the methods and the possible applica- 
tions of this work. 
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Our Point of View 





Unjust Censure of the “S-51” 
; E were filled with amazement and in- 
dignation on reading the findings of 
AV the Boston inspectors of the United 
States Steamboat Inspection Service on 
the sinking of the S-5], as recorded in 


the daily press. Although the steamboat inspectors 
found that, as the result of her disobeying the rules 
of the road on the high seas, the City of Rome 
caused the loss of a navy ship and the death of 
thirty-three officers and men of the Navy, they im- 
posed an amazingly slight penalty by suspending 
the captain and the mate of the law-breaking ship 
for only nine months. If the extent of the penalty 
is to be taken as a measure of the gravity of the 
offense, these steamboat inspectors cannot blame the 
public if it believes that they have a very slight 
regard for the sanctity of the International Rules of 
the Road on the high seas. 

This is bad enough; but when these gentlemen 
proceed to cast a slur upon the ill-fated officers of 
the ship who were sent so summarily to their death, 
they are insulting the Navy of the United States and 
are doing grave dishonor to heroic men who died in 
the faithful performance of duty. Just listen to this: 

“We are satisfied,” say the inspectors, “that had 
the officers on the S-5] been under the jurisdiction 
of this service, action would have been taken against 
their license had it been possible.” There is a sug- 
gestion of spite and a very strong flavor of gross 
impertinence in this statement. Whatever the steam- 
boat inspectors may think of the International Rules, 
the officers on any Court Martial or Court of Inquiry 
held in our Navy have and always will have for 
these rules a most profound regard. And judged by 
these rules, not only was the navigation of the S-5] 
absolutely correct, but if she had changed her 
course or in any way maneuvered to avoid the City 
of Rome, as the steamboat inspectors suggest she 
should have done, her officers would have been guilty 
of a direct breach of the law—as we shall now show. 

Article XIX of the International Rules reads: 
“When two steam vessels are crossing, so as to in- 
volve the risk of collision, the vessel which has the 
other on her own starboard side,” in this case the 
City ef Rome, “shall keep out of the way of the 
other.” 

Article XXI. “When by any of these rules one 
of two vessels is to keep out of the way, the other,” 
in this the S-51, “shall keep her course and speed.” 

When the ship which is obeying the rules sees 
that the ship which is breaking them is coming so 
close that the ‘risk of collision is great, then and 
only then is she justified in not keeping “her course 
and speed.” When the S-5] saw that the City of 
Rome was making collision imminent, she endeav- 
ered to turn away, for when she was raised her 
rudder was found to be swung over to starboard. 

The International Rules of the Road are based 
upon centuries of experience, and they constitute 
one of the greatest safeguards to life at sea. If 
the Steamboat Inspection Service of Boston takes 
upon itself to suggest that the navigating officers of 
ships should do anything else but most rigidly ob- 
serve these rules, we think it is about time that this 
lecal steamboat inspection service be itself subjected 
to very drastic inspection. 


Six Years’ Oil Supply Left 
THE preliminary report to President Coolidge of 
the Federal Oil Conservation Board, recently made 
public, says that in the proved oil sands of the 





United States there is sufficient oil to keep the United 
States going for only six years. Hence the Board 
emphasizes very strongly the need for taking imme- 
diate measures for oil conservation. 

In creating the Board, the President called in 
four members of his Cabinet: namely, Secretaries 
Work, Hoover, Davis and Wilbur, representing re- 
spectively the Departments of the Interior, Com- 
merce, Labor and the Navy. A more authoritative 
Board could not exist; but in order to give to its 
findings the highest industrial and financial author- 
ity, invitations were sent to the large producing, 
refining and marketing companies of the country, 
who gave full cooperation in securing the required 
data. Moreover, some of the most expert engineers, 
geologists and owners read papers at the various 
meetings of the Board, that showed an evident de- 
sire to bring out all the facts and make a frank 








Maintain the Treaty Navy 

There is one outstanding policy for the 
nation to follow with regard to the United 
States Navy, and that is to furnish suffi- 
cient appropriations to maintain the Navy 
in the rank assigned to it by the Treaty 
of Washington. This rank is determined 
by the formula “5-5-3” as applied to the 
three leading navies—our own, and those 
of Great Britain and Japan. Save for 
the annual outburst of our venerable 
friend, Rear Admiral Rodgers at the 
Williamstown gatherings, our naval offi- 
cers have accepted the Washington ratio 
and are now bending their efforts to main- 
taining our Treaty Navy in a high state 
of efficiency. This is as it should be, and 
in connection with the Navy Day cele- 
bration they can do most valuable work 
by impressing upon our citizens that the 
Navy is our first arm of defense, and that 
so long as we maintain it on a par with 
that of Great Britain, both as regards 
material and personnel, our interests upon 


the high seas will be fully secured. 




















statement of opinion. Hence the report, which is 
signed by the four cabinet members above men- 
tioned, is a document of the very highest authority. 
In these days of propaganda, it is refreshing to 
receive a document dealing with a great national 
problem, whose statements may be accepted without 
a shadow of a doubt as to their truth and im- 
partiality. 

The findings are fully in keeping with the facts 
which the Scientific American has brought out, dur- 
ing the past few months, in its articles on the oil 
industry. The report states that the total present 
reserves in pumping and flowing wells is estimated 
at 4,500,000,000 barrels. But in spite of this vast 
reserve, it is estimated that, theoretically, the supply 
of oil cannot be estimated to meet the demand of 
the United States for more than six consecutive 
years. 

Perhaps the most important part of the report 
is that which deals with unrestricted drilling and 
the great waste which attends it. The facts which 
we unearthed in our own investigation of the prob- 
lem are fully indorsed. In some cases indeed they 
are exceeded, as for instance when we read that in 


the Cushing field in Oklahoma the waste of gas 
amounts to 300,000,000 cubic feet of natural gas 
per day or 100,000,000,000 cubic feet a year, which 
the report affirms is the equivalent of 5,500,000 tons 
of coal. 

The Board emphasizes the need of cooperative 
drilling; but it evidently considers that this should 
be done by mutual agreement among the leaders of 
the industry and not as the result of direct legisla- 
tive action. With this policy we are in entire agree. 
ment; although it would be well for the oil industry 
to realize that unless unrestricted drilling is stopped, 
Congress, in sheer defense of one of the nation’s 
most valuable war reserves, will be under the neces- 
sity of taking direct control by legislative enactment. 


Alfred Ely Beach 


SEPTEMBER the first of the present year marked 
the centennial of the birth of Alfred Ely Beach, who 
for nearly half a century was the editor of the 
Scientific American. Although he was but nineteen 
years old, young Beach was not without antecedents 
and experience in such literary work, for he was a 
nephew of Ben Day, the founder of the New York 
Sun, and was also the son of the second owner of 
that paper; furthermore he had seen a few years 
of active work on his father’s staff. 

Young Beach’s Jife opportunity came in 1846 
wher he learned that the Scientific American was 
for sale and he immediately wrote to his former 
schoolmate, Orson D. Munn, asking him to come to 
New York with such capital as he could furnish 
and share in the new and promising venture. Young 
Munn acted quickly, for he at once gave up his job, 
married, and came to New York with his bride. 
Thus was formed a partnership which lasted for 
fifty years. The Scientific American, under the care 
of its young owners became the Mecca for inventors. 
Beach possessed a keenly inventive mind and was 
always ready to advise and assist gratuitously any- 
one who was working upon a promising device. 
Hence Munn & Company were the early confidants, 
advisers and friends of some of America’s most dis- 
tinguished inventors. The writer has heard Mr. 
Beach, in his later years, tell of one of Edison’s 
visits to the office, when the inventor placed a small 
box provided with a crank upon the editorial desk. 
At Edison’s request Beach turned the crank, when 
he was startled to hear a voice issue from the box 
exclaiming, “Good morning, sir, how are you?” 

Mr. Beach was himself a prolific inventor and 
among his own inventions, perfected when he was 
not yet of age, was a typewriter which embossed 
the letters on a paper tape for the blind to read. 

Learning that the British Postmaster General was 
developing a scheme for transmitting the mails 
through pneumatic tubes, Mr. Beach devised a tube 
and carrier which would not merely transmit mail, 
but would automatically collect it from the street 
letter boxes en route. Then, in 1869, he obtained 
a charter to build such a tube from the Liberty 
Street Post Office to the Harlem River, but with the 
proviso that there must be no ripping up of the 
street. This was never built; but to meet these con- 
ditions he devised a hydraulic tunneling shield and 
by its use he built a full-sized experimental tunnel 
beneath Broadway from Warren Street to Murray 
Street. This tube remained in existence, though 
blocked up, until the construction of the B. M. tk 
Subway a few years ago. These and other inven 
tions of less importance show that, like Seldon, Mr. 
Beach was a pioneer inventor. 
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Mars Again Our Neighbor 


Recent Photographic and Other Investigations With Instruments Instead of the Human Eye 
Confirm the Majority of the Conclusions of Lowell Concerning Mars 


By Henry Norris Russell, Ph.D. 


Professor of Astronomy, Princeton University 


Research Associate of the’ Mt. Wilson Observatory of the Carnegie Institution 





HE principal astronomical event of No- 
vember this year is undoubtedly the 
opposition of Mars, which occurs on 
the fourth at 4 a.M., Eastern Standard 
Time. 

All through this month, as through October, the 
planet will be the object of intensive studies of 
varied sorts, for the opportunity which the occasion 
affords is a good one. Although not quite so close 
to the earth as in 1924, Mars is more favorably 
placed for northern observatories—being in Aries— 
and some 15 degrees north of the celestial equator. 
His distance, which at his closest approach on Octo- 
ber 27th is 42,500,000 miles, increases gradually 
and, by the end of November, reaches 52,000,000 
miles. Even so, he is closer for almost the whole 
month than he ever comes at an average opposition. 
This makes him a brilliant object. His greatest 
brightness at the beginning of the month corresponds 
to the stellar magnitude — 2.1, that is, he is of nearly 
twice the apparent brightness of Sirius and just about 
equal to Jupiter. By the end of the month he has 
lost half his light, but he still exceeds all the stars, 
except Sirius. His northern declination makes him 
rise early—at- 5:10 P.M. on the first, and more than 
two hours before this on the 30th, and he is visible 
practically all night. 

With the telescope, Mars presents a disk which is 
fully 20 seconds in diameter at the month’s begin- 
ning and nearly 17 seconds at its close. With a 
magnifying power of 100, he looks larger than the 
full moon—although this would not be recognized 
by the novice, since objects seen directly in the sky 
impress the eye as being a good deal larger than 
those which, when viewed telescopically, are of equal 
angular subtense. With good atmospheric condi- 
tions, considerable surface detail should be seen on 
a disk of this size even with telescopes of moderate 
dimensions. 














New Light on Mars 

The season on Mars during this month corresponds 
with February upon the earth—that is, the southern 
hemisphere is in the latter part of summer, so that 
the south polar cap—which alone is visible to us 
since the north pole is turned away from the earth— 
should be far advanced in its shrinkage and should 
appear as hardly more than a little white dot, if 
indeed it has not wholly vanished. 

Mars is the object of so much, so general and so 
reasonable an interest that it may be appropriate 
to review our present knowledge and our hopes for 
this year’s observations, even though most of what 
is said here has been said before in these columns 
at various times. 

For many years, the study of Mars proceeded 
mainly by means of visual observation of the details 
of its surface. These showed, more than 200 years 
ago, the seasonal changes of the white polar caps 
and the existence of permanent darkish and greenish 
areas mottling the planet’s ruddy surface. The 
work of the last 50 years added the recognition of 
the faint, narrow and elusive “canals” (fine almost 
linear markings which cross both the light and dark 
areas), seasonal changes in the intensity and hue 
of some of the dark markings, and also led to the 
detection of occasional white spots lasting for a 





very few days at most, which strongly suggested 
clouds, 
The theory that the polar caps were snowfields, 


_that the dark regions were areas of vegetation and 


that the canals were narrow plant-covered areas in 
the reddish deserts, irrigated by water courses nat- 
ural or artificial, gave a consistent account of these 
phenomena, but in spite of this, there was much 
scepticism about it, for no satisfactory proof of any 
part of it was forthcoming at a time when the eye 
was the only “instrument” employed. 

Within the last few years, however, the Martian 
problem has taken on quite a new aspect, for new 
and powerful methods of observation have been 
applied. Photography—with steadily increasing 
success as its technique improved—has obtained di- 
rect evidence, free from any question of personal 
equation, of the reality of the more prominent 
canals, the seasonal changes of the dark areas and 
the existence of occasional clouds. The use of color- 
sensitive plates with screens of different colors, has 
brought out a wealth of facts, not yet fully inter- 
preted, which show that the contrast of the various 
features is greatest in red and least in violet light, 
and suggest strongly the existence of an atmosphere 
upon Mars, less in quantity than on the earth but 
still considerable. 


Animal Life May Exist 

Still more striking are the radiometric observa- 
tions, which not merely detect the heat which the 
planet sends us, but make it possible to obtain a 
fairly good estimate of the surface temperature. 
Two independent groups of observers agree on the 
conclusion that the temperature at noon in the 
Martian tropics throughout the year and at the poles 
at the end of summer, rises well above the freezing 
point—probably to about 50 degrees, Fahrenheit— 
while at night, it must be far below freezing even 
on the equator. 

Finally, spectroscopic studies have given definite 
evidence that both oxygen and water-vapor are pres- 
ent in the atmosphere of Mars—although in much 
smaller quantities than on the earth. 

This long series of important investigations speaks 
on the whole very strongly in favor of the theory 
of Martian conditions which was developed by visual 
observers. The determinations of temperature make 
it practically certain that the polar caps are really 
composed of frozen water—and not of some other 
chemical substance. The spectroscopic observations 
confirm this, and the presence of oxygen makes it 
appear more likely than not that vegetation exists 
on the planet; for the existence of green plants 
which take up energy from sunlight, decompose car- 
bon dioxide and liberate oxygen, appears to afford 
the best way of accounting for the presence of this 
chemically very active gas in the planet’s atmos- 
phere. 

Granting this, the great question of the existence 
of life on Mars is solved, for plants are just as much 
alive as animals. 

Of the main points raised by such students as the 
late Dr. Percival Lowell, the majority appear now 
to be well on the way toward settlement, in a man- 
ner favorable to his ideas. The most striking of all 
his conclusions—the sharply geometrical character 


of the network of canals, with Lowell’s inference 
that they were the product of intelligent activity, 
remains unsettled. The drawings of various ob- 
servers appear to be affected by complicated per- 
sonal equations which make the results curiously 
dissimilar, and unfortunately even the best photo- 
graphs are not fine-grained enough to reveal such 
delicate details on such small images as those of the 
planet must needs be. 

If vegetable life exists on the planet, as seems 
fairly probable, animal life may exist. The latter 
could not do so otherwise. But we appear to be 
far from having any unquestioned evidence that it 
does. 

Despite the great advances resulting from the 
Martian observations of 1924, much still remains to 
be done. The radiometric observers—profiting by 
previous experience—should be able to tell us much 
regarding the way in which the planet’s surface tem- 
perature varies during the course of the day, and 
with the progress of the seasons; and certain puz- 
zling data obtained at the last opposition, which 
indicated a very low temperature of about — 70 de- 
grees Centigrade for the polar cap itself, may this 
time be explained. 

The photographic observations will carry their 
permanent record of the appearance and changes of 
the dark markings later into the Martian season 
than was possible two years ago. The work with 
color screens bids fair to be especially interesting. 
Professor Wright at the Lick Observatory, found in 
1924 that the images of the planet obtained with 
violet light, were distinctly bigger than those photo- 
graphed with red light—using a reflectirig telescope, 
so that the two ought, theoretically, to have been of 
the same size. 


What the Astronomers Are Doing 


Does this mean that Mars has an extensive atmos- 
phere which reflects violet light but not red? Or 
is the difference of size a photographic effect, due 
to different properties of the various sorts of plates 
which were employed? This autumn’s observations 
are going far towards settling the matter. 

When the planet has moved on and the thousands 
of color photographs of it have to be interpreted, 
more work will be in order—-photographing terres- 
trial landscapes, preferably in arid regions to study 
the appearance of snow clouds, rocks and vegeta- 
tion, when they are viewed through various thick- 
nesses of air and photographed with the color screens 
used in observing Mars. 

The spectroscopists, too, will be busy repeating 
the tests for atmospheric oxygen and water vapor, 
and perhaps will seek to determine whether there is 
more of the latter close to the diminishing polar 
caps than after the snowfields have disappeared. 

Finally, the visual observers will still be busy 
doing the kind of work they have previously done. 

Here is a long programme of interesting work, 
and we may be assured that our knowledge of the 
planet will be materially advanced at this opposi- 
tion. It seems doubtful whether the remarkable 
advances of 1924 can be matched, but in any case, 
there ought to be things worth reporting~-not next 
month, but in a year or so, when the task of reduc- 
ing and discussing the observations comes to an end. 
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The Antiquity of Man in America 
Who Were the First Americans? Whence Came They? 
By Harold J. Cook 


me | N the Scientific American for July, 19206, 


appears a splendid article by Dr. Ales 





Hrdlicka, anthropologist of the United 
States National Museum, on “The Race 
and Antiquity of the American Indian.” 
lt is probable that no one living is better qualified 
to diseuss in detail the comparative racial and phys- 
ical characteristics of the American Indian, particu- 
larly with reference to the skull and brain. 

It is but natural that a man’s opinions should 
be influenced by his training and that his point of 
But only 
when all types of competent evidence are properly 


view should be correspondingly affected. 


weighed and evaluated can a comparatively true 
solution of the problem of the antiquity of man in 
America with a proper perspective be reached. It 
is not the intention in this article to introduce in any 
sense a controversial spirit, but in fairness to other 
branches of science we must review both sides of 
the queshion. 

In Dr. Hrdlicka’s interesting article we have con- 
sidered from the anthropological angle man’s antiq- 
Let us now view some of the ge- 


vity in America. 


ological and paleontological evidence. Here is a 
great field of important data that is too sound and 
True, all 


America appear to have a general 


definite to be ignored. human remains 


so far found in 
racial homogeneity and to lack radical differentia- 
On the other hand, we must not lightly dis 
which it that 
America antedates many previous calculations. 

If we assume that because primitive Neandertha- 
loid or other races occurred in Europe in Pleistocene 


tion. 


card evidence b» appears man in 


times, we must find here a similar sequence in order 
to prove that man had reached America by glacial 
times, we are presupposing conditions that no one 
yet knows. It is entirely possible that the “Indians” 
who have inhabited America have changed very little 
structurally and physically in many thousands of 
years. As any comparative anatomist familiar with 
the ancient life of the world knows, many races of 
vertebrates have at times remained little changed 
through millions of years, while through other long 
periods the rate of progressive change or evolution 
has been marked and rapid. Some branches of 
certain families have reached a given stage and 
then seemed, structurally speaking, satisfied to hold 





WHERE THE EVIDENCE WAS FOUND 


Stone lance points made by human hands were found with 
and under this bison skeleton discovered in solid rock of 


Pleistocene age. This specimen from Texas is on exhibition 
in the Colorado Museum of Natural History, Denver 
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The author of this article is honorary curator of paleontology 
at the Colorado Museum of Natural Histor) 


that condition with little alteration during periods 
when other branches of the family were undergoing 
radical changes. The evidence that this has occurred 
is well known to vertebrate paleontologists and it 
is not necessary to go into the possible and probable 
controlling factors. As a result, we now know that we 
must not stress anatomical features to the exclusion 
of other lines of pertinent evidence, for, while valu- 


able, they are not in themselves conclusive. Unless 
there is an-agreement it must follow that some 


evidence is not being properly interpreted. 


Mere Facts May Spoil Good Theories 
It seems probable that most, if not all, of our 
known American Indian stock has reached this coun- 
try from, or via, Asia, whatever their original abode. 
This has occurred at when land conditions 
existed which were more propitious to such migra- 


times 
tions than exist at this time. No one knows just 
what these land connections were, save in a very 
general way. A slight emergence of the present 
Bering Straits region would suffice. Climatic factors 
have, of course, been active in influencing habitat 
and migrations in the past as they do at the present. 
One who is not familiar with geology cannot appre- 
ciate what tremendous and fundamental fluctuations 
of climate the earth has undergone. We have no 
reason to believe that such changes have ceased, 
although generally their pulses run slowly, judging 
by the evidence in the rocks. If we may question 
how man could have reached here during glacial 
times, we may in the same breath and with equal 
propriety ask how the bison could have reached here 
in glacial times! Likewise other animals which we 
have good reason to believe are Asiatic migrants. 
If such animals could live and migrate, so could 
man, as is well demonstrated in recent 
times. There is much that we do not know about 
glacial and interglacial times, especially in great 
areas in America where the ice sheets did not extend, 
and it is well not to be too certain and too dogmatic 
about what could and could not have been, until all 
available evidence is carefully weighed and studied. 
From known evidence it appears extremely likely 
that in recent geologic times, migrations from Asia 
into America, of both animals and men, have been 
in the nature of successive waves and in part, rather 
long drawn out dribbles instead of a single migra- 


nomadic 


tion period. Consequently, among human migrants 
we would expect to find elements of various more 
or less related and unrelated Mongolian, Tartaric or 
other Asiatic stocks represented in America. It is 
well to recall that we have almost no “pure” human 
racial stocks, and particularly is this true on the 
major continents. With every possible degree of 
hybridism present, elisions and physical characters 
This 


seriously complicates the problems that face the 


and blending are the almost certain result. 


anatomist who attempts to draw broad conclusions 
on anatomical evidence alone and makes results far 
less certain. 

Dr. Hrdlicka makes the statement that—“‘The In- 
dian is free from characteristic odor.” 
mistake, as anyone with active olfactories, familiar 
with the American Indian, knows. The Indian has 
a pronounced racial odor, easily told from other 


This is a 


races, as the writer knows from lifelong personal 
contact with him. The odor is so pronounced that, 
as early western army people or pioneers have fre- 
quently testified, many army mules and horses would 
snort and become terrified when Indians were near 
and up wind from them but out of sight, especially 
at night, thus giving the alarm that Indians were 
about when not otherwise suspected. I, personally, 
have seen this and have repeatedly heard similar 
testimony from unquestionable sources. Likewise, 
many early Indian horses would show great fear of 
a white man but pay no attention at all to Indians. 

The writer is informed by a well-known authority, 
who has spent years among the Eskimos and has 
used them as models, that they have a marked racial 
odor, distinct from the Indian; and that the Eskimos 
from North Greenland do not have a dark or swarthy 
skin, as do those of South Greenland but, where they 
are not tanned, have a clear white skin, as fine as 
that of the blond Teutonic races. 

When we observe the many Indian and Eskimo 
stocks from the Arctic to Tierra del Fuego, great 
differences can be observed, as well as many char- 
acters in common, so that it is quite as possible to 
pick wide differentiation among them as close ho- 
mogeneity, depending upon which characters the ob- 
server may select and stress. It is certain that much 
work must yet be done on this subject by men of 
broad interests and wide training—men who will 

















EVIDENCE OF THE EARLY AMERICAN 
These stone lance points, or large arrow points were fcund 
buried in the under side of the bison, in the undisturbed 
Pleistocene rock. The remarkably fine workmanship is much 
superior to the later cultures in the same region 
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approach its problems free from preconceived no- 
tions and who will weigh and evaluate all evidence 
found in all fields of research without bias. 

It is not apparent to the writer that man, if he 
existed here in glacial times, would have been here, 
perforce, in great numbers, as has been suggested. 
That is possible, or even probable, but is by no 
means to be taken for granted without proof. Cer- 
tainly such a statement is without foundation as a 
basis of argument as to man’s presence in America 
at that time, though it is an interesting conjecture. 
As to man’s “traces on the road” in eastern Asia 
or northern and western America, it is well to re- 
member that these great regions are hardly scratched 
even yet by the hand of the scientist who understands 
what he finds when he finds it. Splendid work, sure 
to show results, is at present in progress in both 
Asia and America, but even this is a small beginning 
in a great field. 


Why Early Man Left So Little Evidence 

To the untrained person, or the person trained 
only in one field, it is dificult to grasp the magni- 
tude and breadth of the evidence that is yet to be 
found and studied, and when considers the 


one 
handful of living men who are really doing such 
work, the wonder is that we know what is now 


known, and not that we do not yet have in our card 
indexes a record of all the desirable evidence. Every 
year, fortunately, is adding to this wealth of accurate 
knowledge. It is the proper business of the true 
scientist to search out this evidence and to follow 
where it leads, not to try to prove or disprove theo- 
ries—interesting and instructive as they may some- 
times be as pets. 

Owing to the character of most of the deposits 
of glacial age that are known in America, and given 
a nomadic people such as our modern plains In- 
dians who built no permanent abodes, developed no 
marked shell or bone heaps, and who “buried” their 
dead in trees, on scaffolds, or under some cliff cov- 
ered as a rule only by a few rocks or cacti (in any 
event in such a manner as to almost certainly pre- 
clude their preservation)— it would be surprising if 
we did find abundant evidence of such a race, or 
any evidence at all without time and patience and 
good fortune. We would know little of their dis- 
tribution or numbers, save for the evidence of bits 
of stone implements and the like. In the case of 
cliff dwellers, mound builders, pueblo builders, cave 
dwellers and their kind, it would of course be an- 
other matter. But even here, we have by no means 
learned all there is to know of the antiquity of such 
people in America. Here again, students of other 


lines of study beside anthropology will have to be 
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called in to interpret properly and to understand 
much evidence that is available. Otherwise, grave 
error is the certain result. 

Some months ago a discovery of unusual interest 
was made in southwestern Texas which upon investi- 
gation proved to be of exceptional importance. It 
was a discovery which gives us definite and positive 
evidence of the presence of man in America in 








The Realization of a Boyhood Dream 


There is a kind of romance in the un- 
usual career of the author of the accom- 
panying article. Early in the 70’s his 
father, a former army scout, homesteaded 
a ranch along the Niobrora River in Wyo- 
ming, near the Nebraska line. On that 
ranch there was a quarry, now called 
“Agate Fossil Quarry.” It contained an 
abundance of Tertiary Period fossils. 
These fired the mind of the rancher’s son. 
In time, after much study, he qualified as 
a trained paleontologist. Not only has 
he contributed specimens to many large 
museums, but his recent discovery of the 
fossil tooth of an anthropoid ape of great 
antiquity made him well known among 
scientists. In his honor others gave his 
find the euphonious name of Hesper- 
opithecus haroldcookii—Harold Cook’s 
western ape. ~ The Editor. 




















Pleistocene, or glacial, times—evidence so definite 
and certain that no person familiar with such ge- 
ology could question it. A general examination of 
the region showed that in late Tertiary times (before 
the Pleistocene or “glacial”) the whole area in ques- 
tion was being eroded. It was a rather low, rolling 
region, cut by numerous relatively shallow valleys. 
Then, due to one of the vicissitudes to which the 
region has been subjected, the pitch or gradient of 
the whole area was for a time altered. It became 
more level, so that, when the Pleistocene deposits 
were being washed from the nearby higher Cretace- 
ous and older rocks (the source of these sediments 
was determined) they were redeposited in these 
valleys which were cut down into Cretaceous and 
Triassic Age (“Age of Reptiles”) rocks. Thus, the 


Tertiary valleys were refilled with Pleistocene muds, 
sands, and gravels, and in so doing, the remains of 
some of the animals of the time were naturally en- 
tombed. Later, the general level of the region again 
tilted and the old valleys were recut and restored to 
In the process, how- 


approximately their old levels. 


‘the complete skeleton. 


ever, remnants of the Pleistocene beds were left 
along the sides of the ancient valleys. 

At the particular spot in question, near the little 
town of Colorado, Texas, the complete articulated 
skeleton of an extinct type of bison was found buried 
under some eighteen feet of these old gravels, undis- 
turbed and solidly cemented. The present little 
stream, Lone Wolf Creek, had slowly cut its way 
down to the old valley floor here, and under the 
vertical wall of Pleistocene sands and gravels, col 
lectors from the Colorado Museum of Natural His- 
tory, Denver, found a few bones weathering out just 
above the old valley floor. Following these by 
slowly and laboriously working back under the bank 
they came upon the whole skeleton. 
eral other individuals of the same species were 
found to occur here and were collected simultane- 
ously. But the important find came in taking out 
Lying close against and im- 
mediately along the under side of the neck was 
found a beautifully worked flint spear point! A 
second one, of similar and equally fine workman- 
ship was found along and under the thigh bone. A 
third was found in the body cavity, but this point 
disappeared in the field, just after being found. 


Bones of sev- 


Ancient Bison, Ancient Flints: Ancient Man 

Now—finding stone arrows or spear points asso- 
ciated with a “buffalo” skeleton may not seem at 
first glance an especially important bit of evidence. 
Sut let us consider a few facts in this case. First, 
the “buffalo” is not like the living American bison. 
It is larger, has flattened horns quite unlike the 
living American family, and is much more like the 
Indian or Asiatic buffalo. Undoubtedly, it is an 
Asiatic migrant into America. 
and unnamed, it is waiting completion of compara- 
tive studies. 

Continuing the search in these beds, the bones of 
more of these “buffalo” were found and, also, the 
bones and teeth of several other extinct animals, in- 
cluding a very large camel, two species of mammoth, 
a large and a small species of primitive horse, and a 
primitive deer. All of these species are of types 
closely comparable to species previously found in 
other parts of America in beds of known glacial 
times, or Pleistocene Age. 
just how late some of these species may have sur- 
vived in America. But on the other hand, they are 
typical Pleistocene species, and it is certain that the 
evidence as to time is far more convincing and miore 
probably certain when we consider the anatomical 
evidence in several families, all known to have been 
rapidly, than that of merely one: that is, 
man—as considered by the anthropologists who take 


As yet undescribed 


True, no one yet knows 


evolving 














TWO VIEWS OF LONE WOLF CREEK, NEAR COLORADO, TEXAS, WHERE THE FOSSIL BUFFALO AND HUMAN IMPLEMENTS WERE DISCOVERED 











The fossils were found in the rock of the bank just above the water level, at the locality shown in the right-hand picture. A geological cross-sectional drawing showing the nature of the 
same strata and the valley filling, part of which has been eroded away, is shown on the next page 
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that attitude. Beyond this, all conditions carefully 
observed and noted in the field pointed clearly to 
antiquity, and eliminated all doubts as to the Pleis- 
tocene age of these deposits. 

Now—consider the conditions, position and asso- 
ciation as found. The bones are typically fossilized 
but are so extremely fragile that they disintegrate 
almost completely upon exposure, unless uncovered 
very carefully and hardened at once by special 
toughening solutions, such as shellac. It is utterly 
out of the question, as anyone familiar with such a 
deposit will know, that recutting at any relatively 
recent date, such as the time when Lone Wolf Creek 
cut down into these beds, could by any possibility 
have reached or disturbed that articulated skeleton 
under which the stone points were found, without 
disarticulating and destroying the skeleton, The 
matrix is a @ense, toughly cemented, sandy gravel, 
whose original layers are clearly visible; and in 
such a matrix no amount of time, with percolating, 
mineral-bearing waters, could hide the evidence of 
artificial disturbance, such as man digging down. 


“We Intend to Know” 

In other words, there can be no possible doubt 
that those lance points (or extra large arrow points) 
are as old as, and contemporaneous with, that 
buffalo. 

No matter what we call the time in which he 
lived, it was certainly a great many thousand years 
ago. In this connection, it is interesting to note 
that the writer found two cultural levels or stages 
above this in that area, the lower and older of which, 
while comparatively more recent, is also prehistoric. 
These people lived largely on a big species of fresh 
water mussel, now long extinct in that part of Texas. 
One of the principal village sites was found on a 
small arroyo, or ravine, which at that time was 
evidently a running stream. It is now about eighteen 
miles from living water. The evidences of erosion 
which are present also indicate considerable antiq- 
uity. These people lived here when southwestern 
Texas had a much wetter climate than it has today. 

Let us drop back and take a glance at some inter- 
esting geological evidence. In the middle Miocene 
times, we begin to find evidence in America in rocks 
of that age (middle epoch of the “Age of Mammals”) 
of the migration of Asiatic mammals into America, 
including the elephant. At the close of this period, 
we find marked evidence of continental elevation and 
a very mild climate extending far to the north, s 
that the ensuing Lower Pliocene Age in America is 
one of exceptional richness and interest. With the 
opening of the Pliocene, we find evidence of the 
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SEQUENCE OF THE LATER GEOLOGICAL EPOCHS 


During these epochs the mammals, such as horses, rodents, 
bats, whales, man and so on, evolved into their present forms 





migration of many kinds of land animals into Amer- 
ica and, undoubtedly, many American stocks reached 
Asia at this time. With a warm climate extending 
to Alaska, as evidence shows, and a connection there 
with Asia, due to temporary elevation of what are 
now sea-bottom areas in the Bering Straits, we have 
every ideal condition for the entrance into America 
of many kinds of animals, including anthropoids or 
early man. 

That such stocks did enter America at this time 
we know through the finding of the much-discussed 
Hesperopithecus from the Lower Pliocene beds near 
Agate, Nebraska, which antedates the classical Pithe- 
canthropus found by Dr. Eugene Dubois in the Plio- 
cene of Java in 1891-1892. It may here be stated 
that further evidence of such Pliocene stocks is now 
known to its discoverers and is under study. As 
yet we have found but the merest beginning of a 
start of the available evidence of Pliocene life in 
America. This is because only a small handful of 
men have really worked on its problems. The area 
and deposits to be examined will take centuries of 
time and many trained men. So little monetary 
backing has been given by Americans for such scien- 
tific research that the results are consequently re- 
stricted. A very few eager-minded Americans of 
means have been responsible for most of the work 
done, aided by a handful of men who were willing 
to sacrifice personal gain to seek out the fascinating 
secrets of such buried ancient life. Even our great 
National Museum, the widely known Smithsonian 
Institution, has such inadequate and niggardly finan- 
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cial backing from our Congress which maintains it, 
that its work is under a shameful handicap. 

Through the persistent work of a few men in the 
last few years, however, a great deal of pertinent 
and striking evidence has been acquired, but scien. 
tists will be slow in announcing results until this js 
amplified with further discoveries and studied with 
the utmost care and scrutiny from all possible 
angles, where the possibility of human or humanoid 
remains are concerned. This is necessary and proper 
where hundreds of thousands of years, or longer, 
are involved. We do not want to fool ourselves, 
We intend to know. 


“Cold Facts Are More Convincing” 


Determination of the age of deposits before gla- 
cial times and, to a large degree, the problems of 
accurate determination of the age of glacial de. 
posits, falls primarily within the province and spe- 
cial training of the geologist and chemist, and not 
the anthropologist. In the past few years, several 
reports have been made of the finding of man or 
his implements in deposits of probable Pleistocene 
age. Some of these discoveries may not be old, 
others almost certainly are; and the finding of the 
Pleistocene artifacts above mentioned in unques- 
tioned Pleistocene in Texas should go a long way 
toward removing categorical denials of the possi- 
bility of glacial man in America. Logic and infer- 
ence are invaluable but cold facts are more con- 
vincing. 

We are finding in North America, China, and 
Mongolia at this time numerous geological and 
paleontological evidences of interrelationships, and 
some of these relationships certainly go back into 
millions of years. While early man is even yet little 
known, he is certain to be known better and “traces 
along the road” will be found that are indisputable. 

It is well to keep another point in mind. Modern 
methods are now as never before making possible 
the working out of sub-sea geography in the great 
oceans. With this comes a better appreciation and 
understanding of the instability of the earth’s crust 
and the lack of permanence of land areas. There is 
a strong suggestive evidence of other ancient land 
connections from the south, besides that of the Bering 
Straits—connections that may prove to have had a 
far stronger hand in shaping the life-destinies in 
America of both man and beast, than we are as yet 
prepared to admit. With these and many other con- 
siderations in mind, we await tomorrow’s discov- 
eries, knowing they will come and feeling certain 
they will show our human history of America back 
into, through and beyond, glacial times. 
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DIAGRAMMATIC CROSS-SECTION OF THE VALLEY OF LONE WOLF CREEK; WHERE THE EVIDENCE OF PLEISTOCENE MAN WAS FOUND 


The relations of the several geologic formations are clearly shown, while the details of the situation under which the evidence was found is explained in the text 











— 








ae ‘oo 628) O86 26 2 onnad 








NOVEMBER, 1926 


SCIENTIFIC 


AMERICAN 


337 














, 
e - ?. oy 7 + 
a Ane eee a4 


Wide World Photos 


THE “LANDSKIFF” IN OPERATION IN CENTRAL PARK, NEW YORK CITY 


This open model of the ingenious hand-propelled vehicle devised by a German physician serves to show the component parts of the device. 

















Notice in particular the strap and 


handle by means of which the vehicle is propelled, the sliding seat and the underslung position of the chassis in relation to the centers of the wheels 











te — fei 
THIS MIGHT BE CALLED A “ROADSTER” MODEL 
A front view of one of the “landskiffs” without a top enclosure. The low center of 


gravity and the four-inch road clearance are particularly noticeable in this photograpa 
as is also the low position of the driver 
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LIMOUSINE MODEL WITH THE TOP UP 
This is one form of the vehicle that is very popular in Germany. 
lowered over the occupant, complete protection from road dust is afforded. 
enters by stepping in with the top up as shown 


When the top is 
The driver 


A Practical Hand-propelled Vehicle of Unique Construction 


A German physician of Yankee descent, Dr. Manfred Curry, has invented 
a novel form of vehicle which, it is said, has taken Germany by storm. 
The photographs reproduced above give a very good idea of the machine. 
In essence, the mechanical features consist of a gearing and ratchet arrange- 
ment that converts successive pulls on a leather strap to a rotary motion 
at right angles to the pull, brakes on the front wheels and a steering 
arrangement for the rear wheels. Entering the vehicle, the rider sits in a 
seat that slides on a pair of rails in much the same manner as the seat in 
a rowing shell. His feet rest on strongly braced projections and a handle 
fastened to the strap is in easy reach. Propulsion is obtained by pulling 


on this handle and exerting the force in much the same manner as oars 
are manipulated in rowing. It is said that the device is easier to propel 
than a bicycle and that the exercise afforded by it is very beneficial. Speeds 
of 35 miles per hour are said to be obtained with little effort on the part 
of the driver. The inventor is now in America, surveying the field here 
for his device. Factories in Germany have turned out in excess of 46,000 
of the vehicles at the time of writing and they have become very popular, 
probably because of the high cost of gasoline and automobiles in that 
country. Whether the device will find favor in the United States is 
problematical, due to the low cost of private motor transportation here. 
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AD whustrauene U. 8. Navy Officis! Photographs 


TWO FORMS OF NAVAL SIGNALING 


The two at the left are hoisting 
corresponding flags. The man in the background is sending “semaphore” signals 


The man at the right is reading a signal from the flag ship. 




















FLAG HOISTS ON THE U.S.S. “PENNSYLVANIA” 
The four strings of flags flying from the foreyard are all separate signals and each one has 
a meaning of its own. 


These strings are used for inter-ship communication 


Reducing Errors in Navy Signaling 


A System of Denoting the Letters of the Alphabet by Special Names Has Been Found 
Highly Effective in Increasing Accuracy 





m|HO has not experienced difficulty in 
s} making other persons understand names, 
numbers and other commonplace items 
over the telephone, even when the con- 
nection was faultless? Are such inci- 
dents due to faults of the speaker or shortcomings 
of the listener? Neither one, for the root of the 
trouble is, in the final analysis, a defect of the 
language itself. 

Familiarity with the subject under discussion and 
a running knowledge of the context doubtless aids 
in mutual comprehension. However, even with such 
knowledge at command, ordinary speech, rendered 
perfectly, is inadequate where extreme precision is 
required, 

Telephone operators pronounce and accent words 
and numbers in a manner peculiar to themselves, 
and use stereotyped phrases, monotonously familiar, 
but distinctive and precise. This is the result of a 
deliberate system of training, designed to promote 
uniformity and thereby to minimize chance of error. 














Naval Telephones Are Different 

All sailors come from the land. They learn in 
infancy that one side of the body is “right” and the 
other is “left.” It is essential in maneuvering a ship, 
however, that when one speaks of a given side of 
the vessel, the meaning be absolute and not relative 
to the direction in which speaker or listener happens 
to be facing. Hence the terms “port” and “star- 
board” were adopted in the dim and distant past, to 
mean definite sides of the ship, entirely independent 
of her direction of travel, position, or the position 
of the people in her. 

When a warship goes into battle, or even when she 
exercises in preparation therefor, officers and men 
are at their several stations. They are separated by 
mvriads of decks, bulkheads and doors. In order 
that activities at the several stations may be coor- 
dinated, they must be able to communicate orders 


and information. In many cases mechanical and 


By Alfred P. H. Tawresey 


Lieutenant-Commander, United States Navy 


electrical devices serve well enough for conveying 
the pre-determined meanings for which they have 
been designed. However, many things must be com- 
municated besides those which can be foreseen and 
provided for by means of instruments. For such 


communications there are telephones and voice pipes. 
In a man-of-war the telephones differ considerably 





ON WATCH WITH A TELEPHONE 
Silhouette of a sailor wearing a navy telephone with a breast- 
plate transmitter and a pair of earphones 


from those in common use on shore, insofar as their 
mechanical construction and the manner of their use 
are concerned, Instead of a person at each end of 
a line, the lines usually connect several persons at 
different stations. Head-phones and _breast-plate 
mouthpieces are in universal use. It is obvious that 
these telephones must be ruggedly built, and a night 
watch in a tropical sea loses some of its romance 
when it involves wearing one of the sets for four 
hours at a stretch, 


The greatest need for precise speech in the Navy 
comes in the handling of signals. Signals are arbi- 
trary combinations of letters and numbers, used to 
convey whole sentences. The condensation of mean- 
ings into the brief, compendious form known as 
signals is a practical necessity in coordinating a fleet. 

Signalmen who read visual signals must stand in 
exposed places in order to see them, and what they 
see must be communicated to the commanding officer 
as rapidly as possible and with absolute accuracy. 
They may communicate by telephone, voice pipe or 
by word of mouth. In any event there are often 
many things to contend with, such as hampering gas 
masks, wind and weather, whistles, gunfire and 
machinery noises, as well as bells, buzzers and other 
necessary but noisy devices in a man-of-war. 


“Hypo-affirmative-tare” Spells “Hat” 

It was early discovered in the Navy, as elsewhere, 
that the ordinary sounds by which we know the let- 
ters of the alphabet and the numbers do not provide 
the necessary accuracy, even under favorable condi- 
tions. This is for the very elementary reason, inher- 
ent in the language, that differentiation between many 
letters with a similar sound depends upon the con- 
sonants in the sound. Except when within easy hear- 
ing of a person speaking, and when reasonably free 
from any interfering noise, many of the consonants, 
such as “t” or “h,” cannot be heard. There are 
others, such as “s” and “z,” which have, so to speak, 
more carrying power. Still other consonants depend 
for carrying power almost entirely on their associated 
vowel sounds, such as, for example, “b,” “d,” “m” 
and “n.” 

The natural solution to the problem of accurate 
communication was to name each letter and always 
to speak of the letter by its name. When the system 
was first tried, each person was permitted to usé 
names of his own selection for the letters, This 
process was similar to that sometimes used in private 
life, where one will spell a word in the following 
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“UP ANCHOR”—USING SIGNALS 

Even in this part of naval maneuvering, the signal men with 
their telephones are indispensable 





manner: “hat, ‘h’ for Henry, ‘a’ for apples, ‘t’ for 
tiger. 

This method did not prove entirely adequate. 
There was a lack of uniformity which did not aid 
accuracy. Individuals names of varying 
length. Some were briefer and consequently more 
eficient for naval purposes. To remedy this condi- 
tion it was decided to adopt a standard list of names. 

From the experience with this first standard list 
of names for letters, it was determined that it is 
necessary in some cases to have words of two or 
more syllables, with a distinctive vowel sound in each 
syllable. 
tion of successive vowel sounds, following each other 
in a prescribed order; the specific sounds for each 
name and the order of sounds being sharply differ- 
entiated from that for any other name in the list. 

It is interesting to observe the difference between 
these principles and those upon which shorthand is 
based. In shorthand the vowels are omitted as being 
understood and are supplied by the stenographer 
when transcribing the completed work. In_ the 
Navy’s method of communicating the letters of the 
alphabet, the consonants often are not heard. The 
listener mentally supplies the consonants which he 
has been trained to know belong in those particular 
words, as designated by the vowel sounds. 


chose 


Accuracy then depends upon the recogni- 
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TELEPHONES AND GAS MASKS 


With gas masks adjusted and under fire, communication is necessary at all times. The hat- 
less sailor behind the gun is wearing a telephone for sending and receiving orders 
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In revising the list of names of letters for the 
Navy, some letters which had not given any special 
trouble were changed to make the names coincide 
with certain secondary meanings used in some naval 
work. Furthermore, an abbreviation of the name is 
permitted, where it is necessary to write the name 
instead of writing only the letter. The list of names 
for the letters of the alphabet, as revised, is as 
follows: 


A—AFFIRMATIVE (written Afirm) 


B—BAKER 
C—CAST 
D—DOG 
E—EASY 
F—FOX 
G—GEORGE 
H—HYPO 
I—INTERROGATORY (written Inter) 
J—JIG 
K—KING 
L—LOVE 
M—MIKE 


N—NEGATIVE (written Negat) 
O—OPTIONAL (written Option) 
P—PREPARATORY (written Prep) 





Q—QUACK 
R—ROGER 
S—SAIL 
T—TARE 
U—UNIT 
V—VICE 
W—WILLIAM 
X—XRAY 
Y—YOKE 
Z—ZED 


Difficulty in comprehending spoken numbers has 
not been so great as was the case with letters. All 
numbers are considered as being made up of the 
digits composing them, so that the ten sounds, “one” 
to “nine,” inclusive, and “zero,” serve to convey any 
numerical value. The principal difficulty which has 
been encountered has been the similarity of sound, 
under adverse hearing conditions, between “nine” 
and “five.” This has been obviated by pronouncing 
“nine” in the normal way and by pronouncing “five” 
as though it were spelled “fife.” In some special 
cases numbers are passed in other than the single 
digit form, and in these cases some difficulty has been 
encountered in distinguishing between “fifteen” and 
“fifty.” In this case “fifteen” is pronounced nor- 
mally, but “fifty” is rendered “fife-ty.” 

In the Navy there often is occasion to send tele- 
grams in which appear single letters, or combina- 
tions thereof. In the case of trademarks, drawing 
numbers, arbitrary designations and similar items, 














UP IN THE AIR WITH A TELEPHONE 
The cable of telephone wires is fixed to the line that holds 
the observation balloon to the ship 


it is frequently essential to the value of the message 
that the addressee receive single letters and numerals 
correctly. 

In private life there exist a few isolated instances 
of attempts to secure accuracy in the case of fre- 
quently mistaken items. For example, “Eye” is 
sometimes written for “I,” and “You” is written for 
“U.” If, as in the Navy, there exists between writer 
and reader, or between sender and addressee, a 
standard practice of rendering all numerals in words 
and of using specified names for all single letters of 
the alphabet, or for the individual letters of ocea- 
sional detached groups, the chances of error due to 
the telegraphic agency will be minimized. Mistakes 
in spelling are ordinarily not enough to prevent the 
addressee from understanding the meaning intended. 

Spelling over the telephone would be speeded up 
and would be improved in accuracy, if instead of 
using an optional and individual set of names, which 
have to be explained, and which may be ambiguous, 
a standard, unmistakable set could be employed. 
Reverting to the example of spelling the word “hat” 
over the telephone, it is obvious that accuracy would 
be promoted, and that time would be saved if the 
public understood a common system and if “hat” 
were designated in such cases by saying “hat, hypo- 
affirmative-tare.” 





DOWN IN THE MACHINERY ROOM 





The man at the left is receiving orders by telephone. 
noises as well as two loud-speaking telephones located near his head, one of which shows 


He has to contend with machinery 











340 





Herbert Phetos 


AN ALTERNATING-CURRENT RECEIVER 


Francis R. Hoyt, third from left, who developed this set that operates from the house-lighting 
At the right is Lambdin Kay, announcer at WSB, Atlanta, Georgia 


socket. 
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ONE OF THE 1926-27 RADIO STYLES 


A new eight-tube set built on the neutrodyne principle and tuned by a single control that 
makes ten adjustments. 


Note the metallic shields and frame of this receiver 


Autumn Styles in Radio 


Alternating-current Operated Receivers Are An Outstanding Development 





m|UTUMN brings new styles in radio 
}| equipment and a survey of the etherial 
“fashions” reveals that the sets operat- 
ing in connection with the house-light- 
ing mains, thereby dispensing with 
batteries, will lead as the outstanding development 
this season. The importance of this type of appar- 
atus is seen in the light it casts on the main trend 
It is expected that the batteryless 
cireuit will gain rapidly in popularity, just as soon 
as the public is convinced that such receivers are 
practical, and that five years hence this type of set 
will be most generally used. As a new factor it will 
undoubtedly stimulate radio replacements and the 
sale of receivers to a wide extent. 

Those who have been waiting for the batteryless 
sets will find a variety on the market this season, and 
those who now have battery-operated receivers in 
their homes will find that the new combination “B” 
eliminator and power amplifier will aid in modern- 
izing the old equipment by supplying the “B” voltage 
to the tubes, and by improving tone quality and 
volume. 














of radio progress. 


The Hum Presented Chief Problem 

Ever since broadcast receivers took their place in 
the American home, radio engineers have realized 
that the batteryless set was in demand. But it has 
been a problem to adapt radio receivers to use alter- 
nating current without producing a hum. The puzzle 
has been tackled from two angles. Some engineers 
have tried, from the beginning of their endeavors, to 
produce an alternating-current tube. Others, taking 
cognizance of the fact that there are millions of 
receivers in use equipped with battery-operated tubes, 
have directed their attention to current-supply devices 
designed to rectify the alternating current of the 
house-lighting system to direct current of the proper 
voltage to operate battery-type tubes. 

Rectifiers and filters, which form the basis of most 
battery substitutes, are not new devices, They were 
used long before broadcasting began in 1920. A 
German patent granted to Koch and Sterzel on 
December 5, 1906, showed rectifiers and filters in 








By Orrin E. Dunlap, Jr. 


combination. As one engineer has pointed out, the 
condensers in the circuit serve as storage tanks which 
receive the impulses of the rectified current and 
deliver current of a smoother nature. The choke 
coils act as a turbine having a flywheel, whose duty 
it is to keep the power flowing smoothly in one direc- 
tion. It is important that there is ample choke-coil 
inductance and condenser capacity. 

Many “B” battery eliminators have been intro- 
duced to radio set owners during the past two years 
and they all operate on the same general principle. 
They consist essentially of a transformer, a rectifier 
and a smoothing filter. The main differences in the 
various devices are in the type of rectifier and the 
details of the filter; the important feature of the 
latter is that it must pass uniform undulating current 
with a minimum of irregularities, 

















Courtesy Pacent Radio Corporation 
. A NEW POWER UNIT 
The “Powerforiner” in the small case at the right connects 
to the house mains and supplies the plate voltage for all 
tubes, Jt also serves as a power amplifier 


There are now two general groups of rectifiers, 
the vacuum tube and the electrolytic types. The tube 
rectifiers are either of the thermionic valve type or 
of the cold-cathode, gas-filled bulb. It is these recti- 
fiers which are rapidly gaining in popularity, because 
they are compact and there is no liquid to handle 
or spill. 

Engineers explain that the main disadvantage of 
the tube rectifier is that their high internal resistance 
necessitates the use of a high-voltage transformer, 
and therefore, about 80 percent of the current con- 
sumption goes to generate heat in the rectifier tube. 

Two types of electrolytic rectifiers are used in “B” 
power units. One uses tantalum as the rectifying 
electrode and the other employs aluminum. The 
electrolyte is sulphuric acid in the tantalum rectifier. 
A solution containing several salts is used in the 
aluminum rectifier. 


A Tube Without a Filament 


Some receivers, generally those using radio 
frequency circuits with one or more reflexed stages 
and operating in conjunction with loop antennas, 
are often difficult to operate with a “B” eliminator 
without a hum even when the best filter system is 
used. Receivers which are very sensitive to magnetic 
induction caused by the transformer of the power 
unit are likely to show signs of a hum. In such cases 
the power unit must be placed further from the set 
or heavy shielding must be employed. 

Despite the progress being made in developing 
battery substitutes, there will always be a demand 
for battery-operated receivers because millions of 


.homes are not equipped with electricity. However, 


there is every indication that the house-current opert- 
ated sets will win favor among radio set owners this 
season and within five years. the power set will be 
more in demand than the battery-operated circuit. 
It is probable that the sets using alternating current 
will employ fewer tubes than the present sets, because 
it is expected that alternating-current tubes will be 
capable of handling more current ahd therefore give 
increased volume without distortion. Ten years from 
now there probably will be few receivers equippe 
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Courtesy Stromberg-Carison Telephone Manufacturing Company 


ONE OF THE NEUTRODYNES 


Note how the three tuning coils, or neutroformers, are housed in heavy 
copper cans and how two tuning condensers are mounted on a single 


shaft and controlled by one dial 


with more than five tubes, including the power ampli- 
fier, which will have no tendency to overload. 

For a long time the main obstacle to the majority 
of manufacturers of “B” eliminators was the rectifier 
tube. Now there are several rectifier tubes on the 
market: the UX-213, a full-wave rectifier giving an 
output of 65 milliamperes; the UX-216-B, a half- 
wave rectifier with 65 milliamperes output, and the 
Raytheon tube, which is said to be built upon an 
entirely different principle, the forerunner of which 
was the “S” tube. The underlying principle is that 
any gaseous tube which has one very small electrode 
and one large electrode is a partial rectifier; that is, 
the current flows more readily when the larger elec- 
trode is made negative than when it is positive. 

This tube has no filament to burn out and requires 
no rheostat. Helium gas is used inside the bulb. A 
quart of helium at atmospheric pressure is said to be 
suficient for 700 tubes. The tube depends upon 
ionization for its action, and therefore the vacuum is 
not nearly as perfect as in the standard radio tubes. 
The type BH Raytheon tube will pass 85 milli- 
amperes. 

For years scientists searched for insulators that 
would stand up under intense heat and would not 
break down under extremely high-voltage stress or 
deteriorate with age. Mica, lava, glass and porce- 
lain, all were tried without avail. 

After years of development work on gaseous recti- 
fiers, C. G. Smith of Cambridge, Massachusetts, dis- 
covered that the desired insulator was the very gas 
with which he was working. It was found that this 















dials. 


Courtesy etcneeet Sales Company 

ALTERNATING CURRENT TUBE 
This tube fits a standard socket but the alter- 
nating-current filament terminals are on the top 








and other gases would not conduct current between 
two electrodes that were close together. The Ray- 
theon rectifier was built with this “short path” 
insulator as the foundation. 

One of the problems was to produce an electrode 
surface that would give the most satisfactory per- 
formance. Dr. Vannevar Bush, Professor of Elec- 
trical Engineering at the Massachusetts Institute of 
Technology, was the leader in this work. Under his 
direction a special heat treatment was developed that 
not only assures long life for the tube, but also 
lowers the voltage drop. This makes possible 
excellent regulation, or, in other words, the ability 
of the device to hold its output voltage at varying 
conditions of load or current drawn. 


Glass as a Rectifier 

There is one alternating-current tube which elim- 
inates the necessity of “A” and “B” batteries. This 
tube has the combined features of a rectifier, detector, 
oscillator and radio-frequency amplifier. As a power 
amplifier the tube is rated with an amplification 
factor of eight. The bulb has a metallic base, which 
is used as the fifth connection. The base is con- 
nected to the cathode which controls the electron 
A plate voltage up to 200 volts may be 
applied to the tube without danger of overheating. 
The cost of operating this tube is estimated to be 
one cent per hour for a five-tube set. The life of 


emission. 


Courtesy Alden Manufacturing Com 


pany 
LOCALIZED CONTROL UNIT 


This is one of the new tuning condenser units which dispenses with 
The controllers extend through the panel of the set and may 


be easily revolved by the fingers 


the tube is about the same as the present battery- 
operated tubes. 

It is estimated by engineers that the house-current 
operated sets on the average will consume energy at 
the rate of approximately eight kilowatts a month. 

A new instrument known as the “Transifier” was 
introduced to radio fans this fall. It furnishes 
either two, four or six-volt filament-current supply 
for operating multi-tube sets consuming not more 
than 214 amperes. A built-in automatic switch con- 
trols both “A” and “B” power units when the re- 
ceiver is in use. The cost of operation is estimated 
to be approximately one-half cent per hour. 

There is also a “B” Transifier which operates 
directly from the light socket, eliminating both “B” 
and “C” batteries. It supplies current up to 00 
milliamperes at 45, 6714, 90 and 150 volts and also 
4 and 12-volt “C” battery current. This device will 
operate with sets equipped with ten tubes or less. 
A single control adapts the output to the proper 
current requirements. 

The “B” Transifier is also built in a smaller model 
designed to supply the plate voltage for sets using 
six tubes or less. The maximum output is 100 volts 
and it is stimated that the cost of operation is less 
than one-tenth of a cent per hour. 

“Silite” electrodes are another new feature this 
season. They are metallic-glass rectifying elements, 
based upon the rectifying property of silicon, or 
sand. They are said to give a higher charging rate 
than most electrodes. Silite makes possible the con- 
version of “A” batteries into “A” power units. 




















Courtesy Priess Radio Corporation 


THE RADIO-SET CHASSIS 


Many manufacturers are building their 1926-27 models on metal chassis to give strength so 
that the instruments will stand shipping and will not be too delicate for the handling that 
they will get in use. The model shown is known as the “Straight 9” 
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NOVATIONS IN CONSTRUCTION 


The metal chassis of this one of the 1926-27 models is designed to act as a shield to prevent 
interference from outside electrical influences. Note how the condensers are Ouilt on one 
shaft and tuned by the drum control on which the wavelengths may be recorded 
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HERRING WEIR, EASTPORT, MAINE 


Fish enter this brushwood weir at the le/t and swimming to and fro against the opposite side 











of the weir, fail to find their way out 


Uncle Sam, Spendthnft—VI 


The Destruction of Many of Our Finest Fisheries Has Been Only Less Complete 
Than the Destruction of Our Forests 


’ is a strange anomaly that in this age 
of free inter-communication and of 
wide and rapid diffusion of knowledge, 
so many people should live in complete 








ignorance of certain serious economic 
conditions, which threaten the continued welfare and 
We have in mind 
the facts which have been revealed in the present 
In this survey 
we have endeavored, without any exaggeration or 
sensationalism, to show that in drawing upon the 
rich, natura! resources of the country our forbears, 
and for that matter we ourselves, have apparently 
taken absolutely no thought for the future; with the 
result that we have swept away four-fifths of our 
marvelous forests and have skimmed the cream of 
our great supplies of oil and coal, leaving of the 
last named only the inferior fields for the use of 


happiness of these United States. 


series of articles on conservation. 


ABOARD AN ALASEAN FISHERMAN 


{ good catch of codfish, as the result of only 20 minutes 
fishing with hand lines 


By J. Bernard W ‘alker 


a future population which is growing by leaps and 
bounds and making an ever increasing demand for 
these necessities. 

It is certain that nine out of ten men, we had 
almost said 99 out of a 100, have never given any 
thought to the seriousness of the rapid depletion of 
our forests, although it is going on daily under our 
very eyes; and, so long as they could get all the oil 
they wanted at the filling station, the vast majority 
of the people of-the United States have thought little 
and cared less how the oil was secured and whether 
the supply was in danger of exhaustion. 

In the present chapter on the depletion of our 
fisheries we deal with another question of vital im- 
portance to the future well-being of our country. 
At the outset, we ask the reader of these lines if he 
is aware that Uncle Sam has been such a spendthrift 
in using up the magnificent supplies of fish -with 
which God had stocked our rivers, lakes and coastal 
water, that some of our most prolific fishing grounds 
have been depleted to exhaustion, and some of our 
most delicious and most-sought-after species of fish 
have been practically swept out of existence. 


Fish Supplies Reduced One Half 


Now if you do not know this and if you are 
inclined to doubt so strong a statement, we refer 
you to certain government statistics of our fisheries, 
as set forth in recent years by Mr. Hoover, Secretary 
of the Department of Commerce, in many an urgent 
message of warning. 

Learn then that, although our Atlantic and Pacific 
littoral waters once teemed with huge runs of salmon, 
shad, sturgeon and mullet, to say nothing of great 
stocks of lobsters, crabs, oysters and clams, the very 
ease with which the fish could be caught has led to 
their undoing. “Our great supplies of salmon on 
the Atlantic Coast,” we are told, “have totally dis- 
appeared as a food supply.” Granted, you say, but 
look at the great Pacific Coast salmon fisheries. 
Well, even here the salmon supplies have diminished 
by over 50 percent, and it is only within the last 
few years that the government has taken measures 
to stop the destruction. Even in Alaska, the remain- 
ing great salmon fishery of the world, reckless ex- 











STONY POINT, POTOMAC RIVER 


A shad-fishery seine on the Potomac, just before being landed. The seine, paid out in @ 
half circle, is drawn in to the beach 


ploitation has threatened the extinction of the salmon 
within half a generation. Fortunately, two years 
ago the government put in force measures which 
promise to save this great fishery. The sturgeon 
fisheries have declined 98 percent in some 42 years 
on the Great Lakes and they are almost gone on our 
coast. The yield of the shad fisheries has decreased 
over 70 percent. Seventy-seven years ago 22,000,000 
shad were taken in the Potomac River alone in a 
single year, whereas today we are told that 800 
fishermen take with difficulty less than 600,000 fish 
per year from this river; and the Potomac, bear in 
mind, is the finest of the remaining rivers for shad. 

The same story of depletion applies to the river 
herring, striped bass, and sea trout, which are de- 
creasing rapidly, as are the supplies of crabs, lob- 
sters, oysters and clams. As late as 1915 the Chesa- 
peake and Delaware crab fisheries yielded over 50,- 














IN OLD GLOUCESTER HARBOR 


The cod, after being cleaned, are spread out on wooden 
racks and left to dry 
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000,000 pounds; but today the yield is less than 
one-half of that. The oyster fisheries of the Chesa- 
peake have fallen 50 percent in the short period of 
20 years; and our lobster catch is less than one- 
third of that of 30 years ago. Uncle Sam certainly 
has been spendthrift of his wealth in fisheries, and 
the above enumeration, mark you, refers only to 
littoral and inland fisheries. It is a fact that even 
some of our deep-sea fisheries, such as those of the 
halibut in the Northern Pacific, already have been 
over-fished. 

Let us now look at the question of fish supply 
from a new angle—that of sport and recreation. 
“Game fish,” so called, although they do not bulk 
largely in the question of food supply, are of the 
first importance as affording one of the healthiest 
and most popular means of outdoor recreation, 
Secretary Hoover, in an address delivered in 1924 
before the United States Fisheries Association, re- 
ferring to the effect of the automobile and good 
roads in sending the people outdoors for recreation 
said: “I do not consider it an exaggeration to say 
that this summer will have seen two million anglers 
upon our streams and coast. In one state alone 
200,000 individual (fishing) licenses have been 
issued this year.” There is a consensus among 
devotees of the rod and line that game fish are de. 
creasing rapidly under this pressure. 


Protective Legislation Necessary 


Not only do the fishermen reduce the number of 
fish that reach the spawning grounds, but there is 
another and most serious obstacle in the shape of 
the dams which are being built in increasing num- 
bers across the rivers and streams of the country. 
The reservoirs thus formed, many of which reach 
for a score of miles or more back through the 
valleys, cover up, at times, favorable spawning 
ground for fish, and the dams themselves form an 
insuperable obstacle to the progress of the fish up 
the rivers. Around such dams as are not too lofty 
for the purpose fish ladders should be constructed. 

The obvious method of control here would be for 
the states and the Federal Government to combine 
in some form of protective legislation similar to 
that which is doing such fine work in the protection 
of our migratory birds—a subject which we shall 
deal with in a subsequent chapter of this series. 

An even more destructive enemy of our game fish is 
the pollution of our rivers and streams by sewage and 
by the wastes poured into them in ever increasing 
amounts from the towns and villages through which 
they flow. Already this cause alone is answerable for 
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THE GREAT MENHADEN FISHERY 


This view shows the fish being bailed from net to be dumped 
into the hold of a schooner 


the extinction of the fish in many streams that once 
were prolific fields for the fishermen, and the process 
of destruction goes merrily on. Such great strides 
have been taken in late years in the development 
of sewage purification plants that the various state 
legislatures would be justified in prohibiting the dis- 
charge of sewage into our rivers. The habit, judged 
from the esthetic side, is a filthy one in itself, a 
survivor from an earlier and cruder period of our 
history. Not only the sewage of the population but 
the liquid wastes from the various factories are per- 
nicious. Stream pollution should be stopped by the 
strong arm of a law backed by a clearly expressed 
public opinion. When that has been done and a 
proper control of fishing licenses and technique is 
everywhere enforced, our streams will flow in their 
pristine purity and will teem once more with fish. 

Just here a word of warning. We must not be 
deceived by the enormous gross value of our fisheries’ 
products. The annual increase has been brought 
about by increased prices, increased number of fish- 
ermen, and by a very great increase in the proportion 
of deep-sea fish. Do not forget in looking at these 
great and growing figures, that they are accompa- 
nied by a great decrease in the quantity of littoral 
fish that has been caught and by a marked decrease 
in the catch per man. 

It is probable that there are young people among 
us who will live to see the day when the population 
(and hence the food demand) of the United States 
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has been doubled. In this matter of conservation 
we owe a duty not merely to our own, but to future 
generations. We have painted a deplorable picture 
of the spendthrift policy, or lack of policy, which 
has characterized our attitude toward fisheries dur- 
ing the past life of the nation. What of the future? 
Can the mischief be repaired? Will there ever come 
a day when our coasts and inland bays wil! be alive 
once more with those valuable species of fish which, 
as we have seen, are now all but extinct? 


States Must Cooperate 

The answer is emphatically “Yes,” and the work 
can be accomplished by hearty cooperation among 
the states and between the states and the Federal 
Government. Hitherto, in this as in other matters 
affecting the general public welfare, the states have 
been divided by their age-long jealousies and sus- 
picions. If we are to achieve results in solving this 
fish problem, the states must get together and do so 
quickly. Already a start has been made, and the 
following facts show that the work is progressing 
satisfactorily. 

Firstly, Congress enacted last winter federal legis- 
lation controlling oil pollution of coastal waters. 
Secondly, by negotiation with Canada we have se- 
cured the Pacific Coast Halibut Treaty, under which 
the two nations can stop the depletion and start the 
recuperation of that great fishery. Thirdly, Con- 
gress, some two years ago, enacted the Alaskan 
Salmon Fisheries Conservation Bill, and as a result 
destruction has ceased and the rejuvenation of these 
fisheries is in active progress. Fourthly, there has 
been passed by Congress the Upper Mississippi Fish 
and Game Refuge Bill. This means that the streams 
of the Upper Mississippi will be preserved for the 
breeding of fish and game. Lastly, Congress has 
met with some success in bringing about cooperation 
between different states for the protection of fish- 
eries, 

We have sketched the problem of our fisheries 
only in broad outline. Limitations of space prevent 
any detailed account of the Bureau of Fisheries, 
whose activities form the foundation of all construe- 
tive conservation. An adequate description of the 
fine work of this Bureau would call for a complete 
chapter in itself. 





q In a future issue will appear another article of 

this series which will deal with the depletion of 
game in the United States and the work which has 
been accomplished in game protection, notably 
as regards our migratory birds. 

















THE BOSTON FISH PIERS 
A fleet of schooners discharging fish from the Newfoundland Banks. 





Their topmasts have 
been removed and motors installed. Few schooners use sail only 





ROLLING UP GILL NET TO DRY 


Nets are an expensive item in the fisherman’s outfit. After use they are spread on the ground 
or rolled on circular racks to dry so that they will not rot 
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A TEST OF WELDED AND RIVETED SPECIMENS 


At the Carnegie Institute of Technology, several elaborate experiments have been carried on. 
This photograph shows a group watching one of the interesting tests 





NOVEMBER, 1926 





BEAMS WELDED TO COLUMN 


This is a sample of work done at the Westinghouse plant, at East Pittsburgh, Pennsylvania. 
Note the smooth column and the absence of angles and brackets 


Can Welding Replace the Rivet? 


Tests That Have Been Made Under Identical Conditions Show That Steel Structures 
Fabricated With Welded Joints Have Inherent Advantages 


Over Those Which Are Riveted 


By A. M. Candy 


Welding Engineer, Westinghouse Electric & Manufacturing Company 





HEN American officials took 
German steamship Vaterland (now the 
Leviathan) in April, 1917, they found 
havoc rampant in her engine room. 
Her eight huge turbines had been dis- 

assembled, many parts were missing, blades had 


over the 














been ripped off the rotors, valves and pipes had 
been smashed, and much other destruction had been 
done. 

Te restore order out of this chaos seemed well- 
nigh impossible; but it was the paramount duty of 
the United States to do so because the great carrying 
capacity of the ship was vital to the Allies’ military 
Fortunately, most of the damage proved less 
serious than had first appeared; and through the 
superhuman efforts of the group of expert machin- 
ists gathered together for this purpose, things were 
fairly ship-shape by the end of July. 


plans. 


Engineers Must Be Convinced 

There was one turbine, however, whose condition 
seemed hopeless. Its rotor had broken and jammed 
while it was still turning, and its cast-iron casing 
had been fractured in 21 places. Mechanical patches 
proved inadequate for this repair, and the making 
of a new casting would have involved an intolerable 
delay. 

The engineers in charge of the work studied the 
situation and finally decided to try electric arc 
welding. 

This process, although in use at the time in steel 
miils, railroad shops, and some other industries, 
was still fairly novel, and there must have been 
considerable official doubt as to the success of the 
experiment, The trial was made, however, and four 
months later the Leviathan steamed out of New York 
harbor to take her place in the great conflict. 

To weld by means of the electric arc, one pole 
of a direct-current generator is connected to the 


piece to be worked on, and the other is connected 
to a holder which carries a length of soft iron wire. 
The operator brings the wire into contact with the 
work and then withdraws it, establishing an arc. 
The intense heat melts the end of the wire, and 
molten metal drops upon the work, which also melts 
at the spot where the arc impinges. If the work is 
properly done, the result is a solid mass. In this 
manner, broken iron and steel castings or forgings 








Will the Riveter Pass? 


Dawn in a large city seems to be a sig- 
nal for the start of the day’s noises and 
soon the steady “rat-tat-tat’”’ of the rivet- 
ing gun chimes in and continues through- 
out the day. It appears to the average 
observer that cities are never finished be- 
cause the work of erecting new buildings 
goes merrily on. So does the noise of the 
compressed-air riveter’s hammer. How- 
ever, the welding process described in the 
accompanying article holds forth promise 
of relief from this nerve-racking clamor. 
If city ordinances can be revised to allow 
other construction than riveting, we may 
soon have taller, stronger arc-welded 
buildings. —The Editor. 




















can be repaired, cavities can be filled up, and parts 
can be joined together. 

One of the striking features of this process is the 
strength of the joints that can be made with it. If 
a box, building, or any other structure, put together 
by means of glue, cement, solder, nails, screws, 
bolts, or rivets, is stressed beyond the breaking 
point, it will ordinarily collapse by failing at the 
joints. But with the use of arc welding, structures 





can be made of steel plates, bars, angles, and other 
forms, which will be strongest at the joints and will 
resist pressure until the steel members themselves 
give way. Largely for this reason, arc welding is 
being employed for fabricating a wide variety of 
iron and steel products. So far, however, arc weld- 
ing has not been generally adopted for steel building 
construction. 

There are good reasons for this. Structural steel 
engineers will not consider the use of arc-welded 
joints until they are assured beyond all doubt as to 
their enduring reliability; they will not abendon the 
perfectly satisfactory riveted construction unless 
welding is proved to be more economical or other- 
wise superior; and they cannot successfully design 
structures for welding until they have complete in- 
formation as to the technique of welding and the 
unit stresses which various standardized welded 
joints can safely carry. 


Expected to Reduce Costs 


In other words, in order to introduce the general 
use of are welding for structural steel work, it is 
necessary to erect an “arc-welded” building of sub- 
stantial size, which has been specially designed to 
take advantage of the economies of the process, cal- 
culate its exact cost, test the various types of welded 
joints employed, so as to secure full engineering 
data concerning them, and finally, thoroughly test 
the completed frame work. 

Several arc-welded buildings have been erected 
in both the United States and England, but all 
of these are small structures and were put together 
in a more or less experimental way out of members 
degigned for riveting. Hence they have failed to 
supply convincing data regarding either the relia- 
bility or the economy of arc welding and have had 
little influence on building construction. 

In order to supply the need for an acceptable 
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JOINT STRONGER THAN BEAM 


In this test sample, the strain broke the I-beam itself but 
the welded joint remained intact 


object lesson, the Westinghouse Company has con- 
tracted with the American Bridge Company to erect 
a five-story mill-type addition to its Sharon, Penn- 
sylvania, plant, which is to be 220 feet long, 70 feet 
wide, and 80 feet high, with 22 girders over an aisle 
46 feet wide. The steel work was designed specifi- 
cally for arc welding by Gilbert D. Fish, consulting 
structural engineer, and not a single bolt or rivet 
will be found in the completed structure. 

Typical structural members to be used in this 
building—including girders, brackets mounted on 
columns, spliced beams and bars, and cantilever 
forms—have been assembled by both welding and 
riveting and tested to destruction. Without excep- 
tion, the welded specimens showed higher elastic 
and ultimate limits than the riveted ones, the usual 
excess being about 25 percent, though in some cases 
50 percent greater strength was developed. 

These tests provide satisfactory proof that arc- 
welded joints are sufficiently strong for use in steel 
buldings. But what about costs? 

If an arc-welded girder is 25 percent stronger than 
a riveted girder of the same dimensions, it follows 
that the strength of a given riveted girder can be 
developed by a lighter arc-welded girder. 

A concrete example of the savings that can be thus 


effected is provided by the Sharon building. Two 
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complete designs for the steel work for this building 
were prepared—one for riveting and the other for 
arc welding. On estimating the tonnage required 
for each design, it was found that, while about 900 
tons of steel were needed for riveting, 800 tons 
would suffice for arc welding—a saving of around 12 
percent in the total cost of the steel. 

It is also expected that labor costs can be reduced 
by arc welding because it is a one-man job whereas 
four men are needed for riveting—a riveter, a 
backer up, a heater boy, and a passer. Tests indi- 
cate that the man-hours required to make the joints 
in a given structure by are welding are almost half 
those for riveting, but the cost figures to be obtained 
at Sharon will be more satisfactory than any now 
available. 

From the standpoint of the general public, the 
quietness of arc welding is its most appealing fea- 
ture. As an example of the adverse effect of the 
noise of riveting, a New York hotel manager has 
recently stated that his hotel will lose a quarter of 
a million dollars of patronage during the construc- 
tion of a 30-story building across the way. 


Will Increase Use of Steel 

Arce welding cannot now be used in city building 
work, however. Our city building codes are very 
rigid, and as all at present specify riveting for steel 
construction, no other method can be employed 
within municipal limits until the regulations are 
changed. 

In addition to its economy, arc welding interests 
the structural engineer because it gives him a freer 
hand in building design; its permits him to take 
full advantage of the strength of the steel members 
he uses; and it enables him to obtain continuous 
beams of any length. It reduces the necessity for 
the wind-bracing of tall structures by providing 
stiffer joints; and it simplifies shop work and greatly 
facilitates alterations to existing structures. 

The intense light emitted by the are will produce 
temporary blindness if looked at with the naked 
eye for a few seconds, and it will also cause painful 
inflammation, identical with sunburn, if allowed to 
fall upon the unprotected skin. Hence the arc 
welder has to view his work through very dark 
glasses of a special formula and protect his hands 
with leather gauntlets and his face and neck with 
a sort of helmet made of some non-metallic material, 
which gives him quite a medieval—not to say gro- 
tesque—appearance. Fellow-workers and _passers- 
by are protected from the light by curtains hung 
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THE RESULT OF RIVETING 


The destruction test on this sample caused the riveted angles 
to give way under the excessive strain 


around the work shutting off the harmful beams. 

On the other hand, the electrical hazard of are 
welding is negligible. Direct current is ordinarily 
employed, and the voltage drop ranges from 20 volts 
when the arc is on, to 60 volts when the arc is out. 
This voltage is too low to be dangerous, even if re- 
ceived at full force, and since the welder is neces- 
sarily well protected by clothing, he rarely receives 
even the mildest shock. 

If are welding comes into general use for struc- 
tural work, it will probably increase the use of 
steel and doubtless bring about some radical changes 
in building construction. For example, the cost of 
constructing homes out of wood has constantly in- 
creased during the past few years, and if this con- 
tinues and the cost of steel construction is reduced, 
the time will soon arrive when steel can be profit- 
ably substituted for wood for this purpose. This 
new material will give the architect increased op- 
portunities to design for safety, comfort, conven- 
ience, and effect, and it is not unlikely that a new 
order of domestic architecture will come into exis- 
tence. 

Arc welding will also permit the erection of taller 
skyscrapers on given plots, and those fantastic tow- 
ers, in which futuristic artists take so much delight, 
may some day become realities. 





WHERE A WELDED GIRDER FAILED 


When this building member was subjected to tests in which sufficient force to bend the 
girder was applied, the welded joints held and the steel plates buckled as shown 





A TEST OF COMPARATIVE STRENGTHS 


The yield point of a welded specimen was 50,000 pounds, ultimate load 73,500 pounds. With 
the riveted girder, the yield point was 42,000 pounds, ultimate load 48,700 pounds 
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Important Factor in Our Lives. 


F outstanding scientific value in various 
meteorological tests for insuring safety 
in aviation is the counting of atmos- 
pheric dust by the Weather Bureau at 
Washington, D. C. By means of a 
thorough knowledge of the character and contents 
of the air, it is hoped that in time it will be possible 
to determine all air conditions before a flight and 
thus eliminate the present death toll claimed by the 
Air Service. Today, at army and navy air stations 
the world over, such meteorological elements as 
temperature and humidity are measured regularly 
and frequently by means of kites and ballowns. 
But what of visibility? Even though the aviator 
has foreknowledge concerning temperature and hu- 
midity, is he aware of the distances he can or can not 
see on a certain day? So far, he knows nothing, but 
science is working on an experiment that is destined 
to help him in some degree. Of almost equal value 
with the balloon atmospheric test is the counting of 
the particles of atmospheric dust in order to gain 
a knowledge of the conditions governing visibility. 


Counting Dust Particles In the Air 

So important is this question of the dust content 
of the atmosphere that at the meeting of the Inter- 
national Union of Geodesy and Geophysics, which 
was held in Rome, Italy, in May, 1922, it was de- 
cided that an international study of the problem 
should be taken up, and provision was made at 
Rome for the construction of twelve dust counters, 
of a kind designed by Dr. J. S. Owens of London, 
and for their distribution to meteorological observa- 
tories in the different countries affiliated with the 
union. One of these counters was sent to the United 
States Weather Bureau, and has been in daily use 
since December, 1922. 
* From the photograph it can be seen that the 
Owens dust counter has three fundamental parts. 
First, there is the dampening chamber, A, which is 
a tube open at one end and lined with blotting 
paper which is thoroughly saturated with water. 
Second, the other end of the tube is closed by a 
screw-ihreaded head, except for a narrow slot, B, 





THE OWENS APPARATUS FOR COLLECTING AN 
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Tiny Solid Particles in the Air 
By Dorothy E. Pletcher, A.M. 








What Shall We Do About It? 


What is the exact nature of the haze 
that nearly always hovers above large 
cities? What is its source? What is it? 
Possibly smoke is the worst offender, yet 
all this haze is not smoke. Instead of 
guessing about it, scientists have recently 
been studying it by definite quantitative 
methods. They have actually been count- 
ing the number of dust particles in sam- 
ples taken at various levels of the air. 

One reason why there have long been 
so many cases of rickets in large cities is 
the smoke and dust in the air. These cut 
off the ultra-violet rays of the sunlight, 
and ultra-violet light is a natural preven- 
tive of that widespread bone-deficiency 
disease. It is only recently that physicians 
have come to understand these facts 
clearly. 

“The determining factor,’’ says Dr. 
Alfred F. Hess whose researches are al- 
ready famous, “is the quality, not the 
quantity of the sun’s rays—the amount 
and intensity of those short ultra-violet 
radiations which alone are of value in 
preventing rickets.’”” And, adds the noted 
Journal of the American Medical As- 
sociation, “Smoke pollution robs the big 
cities of half to two-thirds or more of this 
solar effect.” 




















one centimeter (one-third of an inch) long; and 
above this slot is a bed for holding a microscope 
cover-glass. When the end of the head is closed by 
the screwed plug, C, the three-claw spring presses 
upon the cover-glass and holds it in place. Third, 
a passageway leads from the space between the slot 
and the cover-glass to an air pump, D, by means of 
which air pressure above the slot may be reduced. 

This reduction in pressure accomplishes two 
things, according to Weather Bureau experimenters; 
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Can We Rid City Air of Dust? 


Investigations Conducted by the Weather Bureau Indicate that Atmospheric Dust Is an 
Much Is Being Learned About the 


it causes the air to pass at high velocity through the 
slot from the dampening chamber; and, in the sec- 
ond place, the reduction in pressure as the air passes 
through the slot cools the already saturated air 
below its dewpoint, and moisture is condensed upon 
the dust particles. 

The principle on which the functioning of this 
instrument is based is given by its inventor, Dr, 
Owens, as follows: “A high velocity jet of air is 
caused to strike a microscope cover-glass; the effect 
of this high velocity is to bring about a fall of 
pressure in the jet, accompanying which, and result- 
ing from it, is a corresponding fall of temperature. 
This in turn causes a condensation of the moisture in 
the air upon the dust particles, which are thus pro- 
jected wet against the cover-glass, and, as the water 
evaporates, are left behind adhering to the glass.” 


Dust Reduces Visibility 

If air at a given pressure and temperature is 
suddenly permitted to expand, the temperature of 
the resulting atmosphere is reduced. Thus the ex- 
haust from a compressed air tool of any kind, such 
as a rock drill, is always chilly. More common- 
place is the opposite phenomenon, where air is com- 
pressed and therefore rises in temperature. In this 
case the heat which a given volume of air contained 
still remains with it when it is compressed, but since 
the volume is reduced the heat allotted to a given 
volume is increased. Reasoning from this, it is easy 


to see why moisture is condensed upon the cover 


glass of the dust counter when the air which has 
been compressed in the moistening chamber, A, is 
allowed to expand to normal atmospheric pressure 
and volume. The advantages of accuracy, simplic- 
ity, cheapness and light weight are considerations 
not to be overlooked in Dr. Owens’ dust counter. 

The majority of the measurements by the Weather 
Bureau have been made at the American University, 
in a suburb of Washington. The others were made 
at the base and top of the Washington Monument, 
and at the main office of the Weather Bureau, both 
within the city. Counts were also taken in other 
cities, as well as during airplane flights. 











D COUNTING THE DUST PARTICLES IN THE AIR 


The component parts of the instrument are plainly shown. Air passes through the moistening chamber, A, by virtue of the action of the hand-operated pump, D. At B is placed 
a piece of glass, held in place by the three-fingered spring on the cap, C. Dust in the intaken air is deposited on the glass and afterward is examined 
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DRIVEN SNOW NOT SO CLEAN 
The above photomicrograph shows atmospheric residue found 
in a sample of snow after it had meited 


In taking dust counts from airplanes, the observers 
discovered that the dust counter furnished by Dr. 
Owens was not adapted to airplane work because 
of the fact that too many strokes of the pump were 
necessary to obtain a legible record on the cover- 
glass. Then too, it was found difficult to change 
cover-glasses between observations at the different 
levels on account of the high wind to which the 
observer was exposed. In the Weather Bureau ma- 
chine shop, a dust counter with a different pump 
and having ten duplicate heads in which cover-glasses 
could be secured before flights, was constructed to 
eliminate this difficulty. 

The averages of the results of dust counts taken 
at the American University show a marked decrease 
in the limit of visibility with an increase of dusti- 
ness of the atmosphere, and they indicate that the 
limit of visibility also decreases with increase in 
the relative humidity. 

It has been pointed out by previous experimenters 
that the limit of visibility depends upon many fac- 
tors, such as the intensity of the illumination of the 
object seen, its color, the contrast between it and its 
background in illumination intensity and in color. 
Usually, say these scientists, the background is the 
sky and the presence of dust in the atmosphere de- 
creases the illumination of the object, as well as 
the color contrast between it and the sky, and in- 
creases the glare of light in the field of view. 


What Is Atmospheric Dust? 


From the airplane observer’s notes it is manifest 
that cloudiness plays a most important part in the 
limit of visibility from the air. Nevertheless, it 
must be well noted that when the visibility from 
10,000 feet was exceptionally good, the dust content 
of the atmosphere was less than the average. 

“A summary of the results of these airplane 
tests,” says Dr. Herbert H. Kimball, who is in 
charge of the dust counting experiments at the 
Weather Bureau, “shows at the American University 
an average of about 850 particles per cubic centi- 
meter in winter, and about 400 during the summer 
months. The extremes vary between about 4,000, 
on an unusually smoky day in January, 1923, and 
about 100 on unusually clear days throughout the 
year. A comparison of December, January, and 
February, 1922-1923 with the same months in 1923- 
1924 shows an excess of over 75 percent in the 
number of dust particles in 1922-1923, which is 
attributed to a general use of bituminous coal for 
heating purposes at that time on account of a short- 
age in the supply of anthracite, and due to the fact 
that people were unfamiliar with the proper methods 
of stoking their furnaces when using soft coal, there 
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A RECORD OF ATMOSPHERIC DUST 
The various lines on the above chart serve to indicate the 
amount of dust in the air at various times 


was a smokiness to the city resembling that of this 
past winter—the smokiest in the history of the city 
of Washington.” 

These airplane records show that with a clear sky 
in the morning there is more dust near the ground 
and less at an altitude of between 2,000 and 7,000 
feet than in the afternoon. Undoubtedly, the in- 
crease at high levels later in the day is due to 
convection. The cleansing effect of rain shows up 


distinctly in the records, while the difference in 
distribution of the dust in the atmosphere on clear 
and on cloudy mornings is clearly apparent. 

It is well known that aerial haze affects photog- 
raphy from the air, and the results from the bureau’s 
airplane tests show in a measure the influence of 
moisture and other factors as well as dust in the 

















USING THE OWENS DUST COUNTER 
Irving F. Hand of the United States Weather Bureau ready 
to ascend for upper-atmosphere tests 
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AT THE TOP OF WASHINGTON MONUMENT 
Here air was collected and the photomicrograph reproduced 
above shows calcite and gypsum crystals 


formation of the haze in which we are interested. 

According to the Weather Bureau, atmospheric 
dust is composed of particles so small that only a 
few of the larger ones can be examined by the usual 
petrographic methods. Finely divided mincra! mat- 
ter and loess comprise the larger part of the parti- 
cles, while a few diatoms, spores, pollen, crystals 
of calcite and gypsum, and in winter, various prod- 
ucts of combustion have been discovered. 

As a general rule it can be said that the average 
size of the particles decreases with the altitude at 
which they are collected. The average diameter of 
the particles collected at the surface is about four 
times that of those gathered at 10,000 feet. 


Can We Eliminate Dust from the Air? 


Surface visibility is a poor criterion of visibility 
at the ordinary levels of air navigation. After leav- 
ing the ground on a morning when objects could be 
seen at a distance of 20 miles or more, upon reach- 
ing a height of 3,000 feet it appeared as though the 
plane were flying in dense smoke and the visibility 
decreased to 10 miles. However, generally speak- 
ing, the higher one goes, the less dust he finds. 
During the experiments at Bolling Field, at an alti- 
tude of 10,000 feet, the average number of dust 
particles per cubic centimeter was found to be jess 
than 50, while in summer, at 6,000 feet, which is 
nearly to the top of the surface haze, it is about 220. 

Scientists have discovered that if air containing 
dust, fume, or smoke is subjected to a high tension 
intermittent direct-current discharge, particles are 
precipitated with varying degrees of efficiency. This 
fact was noticed about a hundred years ago, but it 
received no successful commercial application until 
Dr. F. G. Cottrell, in 1911, constructed his first plant 
for the recovery of sulphuric acid fume. 

What will be the outcome of this exploration of 
the air in terms of actual valve to aviation, navi- 
gation and science in general? As a result of Dr. 
Kimball’s and Mr. Hand’s investigation of the at- 
mosphere, it is being made undeniably clear that 
the next step should be an attempt to rid the air of 
the cities to as great an extent as possible, of ex- 
traneous dust particles which we now know affect 
both visibility and public health. Various public 
health services have written to Dr. Kimball, asking 
for his cooperation in studying the dust content of 
the atmosphere and its effect upon public health, 
while aviators and navigators the world over are 
thankful for this boon which gives them foreknowl- 
edge of atmospheric conditions, so that in the future 
they will not be so dependent as heretofore upon 
mere winds of chance. 
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Courtesy of the American Museum of Natural History 


MURAL FRESCOES OF ANIMALS, DRAWN IN POLYCHROME ON THE WALLS OF A CAVERN IN FRANCE BY ANCIENT CRO-MAGNON ARTISTS 


The colors employed by these priest-artists of 18,000 years ago were red, brown, black and yellow, and were obtained from iron ochre, oxide of manganese and other minerals 


The Fossil Bones of Early Man 


Man’s Life on Earth Has Been Extremely Long. 





ae | HERE is no doubt that, as compared with 
the vast number of flint implements 
found in ancient deposits throughout 
the world, the discoveries of the bones 
of the human beings who made these 
implements are exceedingly rare. 

It is, of course, only to be expected that his flint 
implements would be numerous because, in the first 
place, every prehistoric man must have made a great 
many in his lifetime—as do primitive people of the 
present day—and secondly, these specimens are 
practically indestructible, and so have survived the 
drastic vicissitudes of the past. 

On the other hand, the comparative scarcity of 
ancient human bones is not a very surprising fact, 
since the population of early prehistoric times could 
not have been by any means large. Further, it is 
probable that when an individual died, his body was 
left out in the open to decay, or to be eaten by 
carnivorous animals. The fossil bones of man that 
are found in ancient gravel beds and other water- 
laid deposits, are almost certainly those of people 
who were drowned, or whose bodies, left lying in 
the open, were swept away by floods and buried in 
the gravel and other deposits which were then being 
formed. Although the precious remains of man are 
therefore rare, yet enough of them have been found 
to enable us to form a clear idea of the type of 
people who inhabited this earth in remote times. 














A Skull Both Human and Ape-like 


There cannot be any question that as we go back 
into the past, the type of man becomes more and 
more primitive, and shows an ever-increasing simi- 
larity to those of the higher apes. Although the 
existence of man at any given period can be proved 
with certainty by the finding of his flint implements 
in the deposits of that period, yet the discovery of 
actual human bones is always regarded as a crown- 


ing triumph of research in prehistoric archaeology, 


for it sets the seal of certainty upon the previous 
finds of his flint implements. In this article I pro- 
pose to describe to you some of the more important 
discoveries of human fossil bones that have been 
made, and to show their great antiquity. 


Form Becomes More Primitive 
By J. Reid Moir 


Fellow of the Royal Anthropological Institute 


About thirty-five years ago, a remarkable dis- 
covery was made in Java by Professor Dubois, who 
had been sent out by the Dutch Government to 
explore certain deposits in that island, which were 
known to be very rich in the fossil bones of animals. 
Fortunately, these researches resulted in the discov- 
ery of the upper portion of a skull, the thigh bone, 
and two teeth of a creature that evidently possessed 
both human and ape-like characteristics. The dis- 
coverer of these remains gave to them the name of 
Pithecanthropus erectus, or the “erect-walking man- 
ape.” There can be no doubt that this title is cor- 
rect. The skull cap shows marked ape-like features 
—a great projecting, bony ridge over the eye-sockets 
and an almost non-existent “forehead’”—while the 
inside capacity of the skull has been shown to be 

















From Moir's *“The Great Flint impiements of Cromer’’ 
AN EARLY PALEOLITHIC FLINT 
This seven-pound, ten-inch implement was made in the days 
of the first glacial stage—500,000 years ago 


As We Trace It Back His Bodily 


intermediate between the highest apes and the lowest 
type of man. Although the skull cap exhibits these 
remarkable characteristics, the thigh-bone and teeth, 
which must be referred to the same individual, ap- 
proximate very closely to those of modern man. 

Thus we see that in this Javan discovery there is 
placed before us a creature possessing both ape-like 
and human resemblances. The exact geological age 
of this fossil has been in dispute, as is often the 
case with the remains of ancient man, but it belongs 
either to the close of the Tertiary, or “third” geo- 
logical period, or to the beginning of the Quatern- 
ary, or “fourth” period; and it is quite likely not 
far from one-half million years old. 

Another very important find—that of a human 
jaw-bone in fossilized condition—was made in 1907 
at Mauer, near Heidelberg, in Germany, at a depth 
of about 90 feet from the present surface of the 
ground. The geological age of this specimen is well 
known. Judging from the nature of the animal 
remains found with it, it is clearly of the same 
period as that of the Cromer Forest Bed of Norfolk, 
from which I have obtained a large number of flints 


flaked by human hands. 


Ape-like Jaw, Human Teeth 


The Heidelberg, or Mauer, jaw-bone is a most 
impressive relic of early man. Not only is its 
antiquity profound, but its massive size and brutal 
appearance at once rivet the attention of anyone 
examining it. The specimen shows no sign of a 
chin, and the ascending rami (those portions of the 
jaw which branch upwards from behind the rear- 
most molar teeth) are of extraordinary width and 
strength. It is obvious that the being who pos- 
sessed a jaw-bone of this character must have been 
almost of gorilla-like proportions. In fact the jaw- 
bone itself, if the teeth had been missing, would 
have almost certainly been regarded as that of an 
ape. But nearly all the teeth are present, and these 
are of a definitely human type. 

Thus, in the Heidelberg jaw-bone we see again 4 
combination of human and ape-like characters. 

We turn to a discovery made at Piltdown in 
Sussex, England, some years ago, by the late Mr. 
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Charles Dawson of Lewes. When visiting a shallow 
pit where gravel was being raised, he obtained from 
a workman some portions of a very thick and fos- 
silized human skull. This important find induced 
him to conduct diggings in the same gravel pit, and 
eventually half of a lower jaw-bone and a large 
human canine tooth were discovered. The gravel in 
which these remains occurred is not far from the 
valley of the River Ouse in Sussex, and is evidently 
a very ancient deposit. Unfortunately, the gravel 
is not of great depth, nor is it covered by any other 
bed which would enable us to “date” it geologically. 
Thus, the exact age of the Piltdown deposit, though 
unquestionably very ancient, is not known; but the 
flint implements found in the same deposit of gravel 
are of very early types such as we know occur in 
beds of the Late Tertiary and Early Quaternary 
periods in East Anglia. 


The Original “Cave Man” 


The skull and jaw-bone, which have been described 
by Dr. Smith Woodward, and by Sir Arthur Keith, 
show us once more an individual with both human 
and ape-like characteristics. The skull is of defi- 
nitely human form. It shows no trace of the pro- 
jecting ridge above the eye-sockets, such as is so 
prominent a feature in some early types of man. 
The bones of this skull are very thick, but otherwise 
in its general outline there is nothing very ape-like 
about it. 

But when we turn to the jaw-bone we see a very 
different picture, for it possesses many ape-like char- 
acters. There is the usual absence of a chin, and 
the whole aspect of the specimen is very primitive. 
The most outstanding peculiarity of it is the canine 
teeth, which stick up above the level of the others, 
in the same way in which the ape’s canines project. 
Never before has a human being been known with 
a definitely human skull, and with jaws showing 
canine teeth of this kind. Thus, the Piltdown dis- 
covery is of great importance and interest to all 
those who are interested in man’s ancestry. 

It is possible that those fossil remains which I 
have described, namely, those of Java, Heidelberg, 
and Piltdown, lived during the warm climatic phase 
intervening between the first and second glacial 
phases and are possibly 500,000 years old. 

We must now pass on to a later epoch, when the 
third glacial episode or ice invasion was commenc- 
ing and western Europe was peopled by a strange 


Courtesy of the American Museum of Natural History 
THE “OLD MAN’ OF CRO-MAGNON 
Some say there were three Cro- Vagnon races—Caucasian, 
Mongoloid, Negroid. Others claim all were one people 





SCIENTIFIC AMERICAN 

















Courtesy of the “‘Iljustrated London News"’ 
A COMPARISON OF THIGH BONES 


Lert: Modern man. CENTER: Java ape-man. Ricut: Gib- 
bon. The center bone most resembles that of a man 


race whose remains have been found in caves and, 
rock shelters over a large area of country. These \ 
human beings are known by the name “Neander- 

thal,” because the first skull of this race was found 

in a cave in the valley of the Neander River in 

Germany. A very great deal is known of these early 

people because several nearly complete skeletons of 

them have been found. These finds clearly represent 

ceremonial burials—the oldest intentional interments 

as yet discovered. 

The Neanderthal race used very characteristic and 
well-flaked flint implements, and was associated with 
a large number of cold-loving animals whose re- 
mains have been found in the deposits of the period 
during which this race lived in Europe. 

The skulls of these people were very long and 
thick, and had a great bony ridge extending across 
the eye sockets. The Neanderthal people had mas- 
sive jaws and teeth and short, thick limb bones. An 
examination of the leg bones of this race shows 
that they probably walked with a slouching gait, 
and from the position of the foramen magnum (the 
aperture at the base of the skull through which the 
spinal cord passes to the brain), it is concluded, 
that they carried their heads projecting forward. 

So far as we know, the Neanderthal people even- 
tually became extinct; but their bones tell human 
anatomists a wonderful story of one of the ancient 
types of man that inhabited Europe in remote pre- 
historic times. 




















Courtesy of the American Museum of Naturai Hiswry 


GRIMALDI NEGROID YOUTH 


Skull from a cave on the shores of the Mediterranean. Did 


part of the Cro-Magnard negroids come from Africa? 
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Before the Neanderthal race entirely disappeared, 
a new and much higher type of prehistoric hunters 
had entered western Europe, bringing with them a 
hitherto unknown culture. These newcomers were 
remarkable people, for not only were they quite 
“modern” in their bodily form but they were artists 
of no mean ability—as the drawings, sculptures, and 
engravings of animals they left behind them in their 
old camping places, so vividly show. 

The first discovery of skeletons of this race was 
made in the rock shelter of Cro-Magnon in France, 
where they had been buried. It revealed a type of 
individual of commanding height, long-headed, and 
with jaws and limb bones comparable to those of 
the highest races existing today. Indeed, my friend, 
Sir Arthur Keith, has likened them to the Sikhs of 
India, while others, because of their artistic powers, 
have called them “the Paleolithic Greeks.” 


Neanderthal Man Not Our Ancestor 


The origin of the Cro-Magnon people, ‘as they are 
called, is somewhat obscure; but it is clear that they 
could not have developed from the primitive Nean- 
derthalers. Therefore, their ancestors must be looked 
for in pre-Neanderthal times, and it is probable 
that the well known Galley Hill, St. Denis, and 
other discoveries of human bones of modern type 
in very ancient deposits represent these ancestors. 
There would thus seem to be no doubt as to the 
great antiquity of the modern type of man of which 
the Cro-Magnon people of about 30,000 years ago 
were.sueh splendid physical examples. 

The fact must be emphasized that the Neanderthal 
race cannot be regarded as the ancestors of modern 
man (Homo sapiens). It would appear that, pos- 
sibly, the cold climate conditions obtaining in Europe 
in middle Paleolithic times favored the sturdy Nean- 
derthalers, and enabled them for a considerable 
period to dominate western Europe. But, both in 
their physical structure and in their flint imple- 
ments, they represent a very early and primitive type 
of mankind, 

In this short survey I have mentioned merely a 
few of the discoveries that have been made of ancient 
human bones; but even this evidence is, I think, 
sufficient to carry conviction as to the great antiquity 
of man, and that, as we delve into the very remote 
past, we find human types becoming more and more 
primitive, approximating in their bodily form % 
that of the higher apes. 


Courtesy of the American Museum of Natoral History 
NEANDERTHAL RACE, FRANCE 
Neanderthal man lived both before and during the last 
stage of the Ice Age. Cro-Magnon man exterminated him 
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. EXCHEQUER DAM FROM THE AIR 

This view was taken from one of the cables that ran 400 feet above the bed of the stream. 
The concrete-hoisting tower at the right is the highest of its type in the world 
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A VIEW FROM THE MERCED RIVER 
The power-house is in the background and the giant hoisting tower shows beside it. The 
tunnel at the left is that through which trains ran until completion of the dam 


Latest Lofty Dam in California 


Dam, 330 Feet High, Impounds Sufficient Water to Cover 289,000 Acres One Foot Deep 





XCHEQUER dam, irrigation and power 
project of the Merced Irrigation Dis- 
trict, Merced County, California, to 
cost 15,000,000 dollars, and said by 
its engineers to have been the largest 

work of its kind under construction in the world at 

the time, was completed this spring and is now 
storing water. 

The dam, situated on the Merced River in the 
Sierra hills east of Merced, is 330 feet high, 960 
feet long, 220 feet thick at the base, and 16 feet 
thick at the top, and will store 289,000 acre-feet of 
water. It will also make possible the generation of 
42,000 horsepower of hydro-electric energy. Back 
of the dam a lake 12 miles long and an average of 
106 feet deep is formed and approximately 91,000,- 
000,Q00 gallons of water is available for irrigation 
and power purposes, 

Exchequer dam is unique in that it is higher than 
seven out of eight of the great dams .of the United 
States, and will have back of it, engineers say, the 
highest head of water in the world. Only one other 
dam in Anferica tops it, that is Arrowrock dam on 
the Boise River, Idaho, which is 349 feet high. 

Several other interesting claims are made for the 
project, among them being the use of the highest 
concrete hoisting tower in the world, with which the 
396,000 cubic yards of concrete thai went into the 
dam and power house were raised and placed. This 
tower was 475 feet high and cost the contractors 
no less than 500,000 dollars, 

One of the distinct problems faced by engineers 
in the construction of the dam and power house 
was the fact that 17 miles of railroad of the Yosemite 
Valley line had to be relocated some 300 feet higher 
up the Merced River canyon, because the original 
right-of-way is now being covered by the waters of 
the lake. This feat alone cost the district almost 
5,000,000 dollars. 

Furthermore, trains which run over this line to the 
famous Yosemite National Park had to be kept run- 
ning, so it was necessary to build the dam around 
and over the railroad, leaving an opening through 
it as work progressed and allowing the 24 trains 
daily to pass through the dam without interruption. 
The tunnel thus formed was filled as one of the last 
bits of work connected with the project and trains 

















are now running over the upper and relocated line. 
The following facts will give a better idea of the 
size of the project: 


Area of reservoir, 2,721 acres. 

Depth of water at dam, 315 feet. 

Total capacity, 91,000,000,000 gallons. 

Annual discharge of river at dam, 960,000 acre- 
feet. 

Excavation for foundations of dam, 97,000 
cubic yards. 

Total concrete, 396,000 cubic yards. 

Radius of arch of dam, 675 feet. 

Weight of penstock and sluice pipes, 622,000 
pounds, 

Weight of valves and gates, 1,100,000 pounds. 


The valves and gates for regulating the flow of 
water include two 48 by 60-inch high pressure slide 
gates; two 75 by 96-inch high pressure slide gates; 
two 96-inch inlet diameter penstock valves; two 96- 
inch inlet diameter, free discharge needle-type 








PARTIALLY COMPLETED BRIDGE 
This bridge, 1,600 feet long and 236 feet high, was built for 
the relocated Yosemite Valley Railroad 


valves; and two 60-inch, inlet diameter, free dis- 
charge needle-type valves. 

Spillways for the dam are of the overpour type 
into concrete channels, with a crest length of 336 
feet and a capacity of 75,000 second-feet of water. 

Power house equipment is as follows: Two 15,- 
625-kilowatt 11,450-volt three-phase, 60-cycle, 257 
revolutions-per-minute generators, with a maximum 
capacity for the plant of 42,000 horsepower using 
1,500 second-feet and two variable-head, cast-steel 
case, 257 revolutions-per-minute turbine water 
wheels. 

The power house output annually is 120,000,000 
kilowatt-hours which the district has already con- 
tracted to sell to a California power corporation 
for 4144 mills per kilowatt-hour or about 540,000 
dollars a year. 

While construction work on the dam and power 
house proper was completed on schedule, comple- 
tion of the entire project was delayed somewhat by 
the relocation of the railroad. 

Owing to the fact that the project is in mountain- 
ous country, the relocation of the railroad necessi- 
tated the movement of almost 2,000,000 cubic yards 
of rock and earth, the drilling of four tunnels, one 
of them a quarter of a mile long, and the construc- 
tion of three steel bridges, one of them 1,600 feet 
long and 236 feet high. 

This table shows how Exchequer dam compares 
in size and cost with some of the other big dams of 
America: 


Dam Height Length Cost 
Exchequer .......... 330 961 $15,000,000* 
Don Pedro .......... 283 1,040 4,000,000 
Roosevelt. ..........+. 280 1,125 4,091,000 
Arrowrock ......... 349 1,100 4,497,000 
Elephant Butte .... 306 1,674 5,000,000 
Shoshone .......00+ 328 200 1,671,000 
ee 307 1,825 15,171,000 
 : 53 4,360 24,000,000 


* Includes relocating railroad. 





he District of Columbia has one of the few 

municipal garbage disposal plants that is run at 
a profit. How the refuse is turned into salable 
oils and greases is an interesting story that will 
be told in an early issue. 
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THE MOVABLE TENSION CROSS-HEAD 

This cross-head is equipped with grips for holding the specimen which is being 

tested in tension. This cross-head moves slowly away from the reader, being 
driven by a powerful hydraulic ram which pulls on the specimen 





SHACKLE WHICH TAKES THE WHOLE STRESS 
If the specimen under test suddenly gives way there is a considerable recoil due 
to the elasticity of the various parts of the machine. In designing the shackle 

| this point had to be considered in order to avoid disastrous results 


Its 
up 


Giant Testing Machine 


A huge testing machine capable of exerting a force of 1,250 long tons has 
just been completed in Birmingham, England, primarily for testing parts 
of the immense arch bridge of 1,500 feet spans that is now being built 
across the harbor of Sydney, in Australia. Our British contemporary, The 
Engineer, states (July 30, 1926) that “from time to time efforts have been 
made in America to test to destruction full-sized members of bridges and 
other structures, with the object of verifying the designer’s calculations; 
but, so far as we are aware, the apparatus used in these tests was rather 
crude and neither allowed of a graduated load nor of a precise determina- 
tion of its magnitude. There is, however,” The Engineer continues. “now 
in this country a machine capable of performing all the tests required by 
a bridge designer with great exactitude and convenience.” Does the above 
statement not stand as a challenge to American engineering? The new 
machine is said to be easily the largest of its kind, capable of pulling 
| apart a steel bar over six inches in diameter. The required tension and 
compression stresses are applied by means of a hydraulic ram 32 inches 














SNAPPING BIG STEEL CABLES LIKE THREAD 
The editors of The Engineer inspected the machine and saw it break a wire rope 
2% inches in diameter, under 240 tons tension. But this was mere child's play 
for the great machine 





THE MAMMOTH MACHINE AS A WHOLE 


overall length is 120 feet and it stands 13% feet above floor level. It will take specimens 
to fifty feet long and 12 inches by 3 inches cross-section for tension members and up to 
45 by 45 inches for compression. For transverse bending the maximum span is 20 feet 


Pulls 2,800,000 Pounds 


in diameter with a stroke of 66 inches. 
a pressure of up to two tons per square inch. 
lessons to be gained from the testing of large specimens for various struc- 
tures, such as bridge girders, posts, tie rods, and so on, result from their 
actual observation and study while undergoing gradual destructive test, the 
machine was built horizontally instead of vertically. Hence, a clear view 
of the test specimen may be had at all times. The amount of the load is 
measured by means of a steelyard at one end. The full stress of 1,250 
tons (presumably the long ton of 2,240 pounds usually employed in Great 
Britain) is carried by the massive shackle shown above. It must be 
measured with a high degree of accuracy, large as it is. It is therefore 
balanced against a weight of one ton on the steelyard, the ratio of leverage 
being 1 to 1,250. As the loading of the knife-edge must be kept within the 
limit of five tons per lineal inch (if the edges are to remain edges), it is 
obvious that the edge would have to be 20 feet long! Since so long an 
edge would be impracticable the load is divided between four levers. 


To this ram water is supplied at 
Since the most important 
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Classifying the Arthropod 


This Sub-division of Animals That Have No Bones Makes an Interesting 


T would be an aid to nature study if the 


eT 
fea} term “arthropod” were as commonly 
ba, | used, as familiarly accepted and as well 








understood as the words insect or 
spider, reptile or bird. 

The definition of arthropod is as easily compre- 
hended as any term that refers to a group of animals 
or plants. It includes all that largest sub-kingdom 
of organic creatures that have a segmented exo- 
skeleton and locomotory appendages. In other 
words, they are the animals that are without a back- 
bone or any bones at all, strictly speaking, their 
bodies being encased in a ringed, exterior tegument 





and having legs and, sometimes, wings. In this 
great division is included the crabs, lobsters and 
shrimps as'one class, the spiders, mites and scorpions 
as another, the millepedes and centipedes as the least 
numerous group and the insects which in numbers of 
distinct forms or species exceed all other animals 
and plants combined. 

Thus the arthropods, considering their varied and 
extensive development, comprise the largest branch 
of the evolutionary tree, springing most probably 
from the ancestral forms of the annelids, or true 
worms, the latter falling far behind in the effort to 
meet successfully the widely different and changing 
influences of environment. 

There are more extreme differences in the forms, 
habits and behavior of the arthropods than are to be 
found in any other division of the animal kingdom 
of equal importance, as the classificationists see it. 
Without giving much attention to the narrow dis- 
tinctions of the systematists, it is nevertheless essen- 
tial that we understand those major variations and 


Subject for the Nature Student 
By S. F. Aaron 


Drawings by the author 


peculiarities without which we could not draw com- 
parisons and would be at a loss to find distinctive 
appellations. Therefore, a butterfly is an insect 
because it is divided, or insected, more completely— 
head, thorax and abdomen—than spiders and crus- 
taceans, which have the head and thorax all in one 

















COMPARISON OF MUSCLE AND WING STRUCTURE 

The insects on the left, the golden-eyed fly, ant-lion fly and 

swallow-tailed butterfly, are among the weakest aerial per- 

formers. Those on the right, the bee-fly, robber-fly and 

noctuid moth of the army worm are among the swiftest of 
all winged creatures 


and only the abdomen attached by a stem. The 
miilepedes have merely a series of even rings and 
are therefore more distinct. 

The spiders show less variation than all other 
groups; they are all carnivorous, are the most agile 
of all arthropods and the least affected by cold, 
though possessing a low vitality from direct injury. 
A pin may be thrust through the body of a butterfly 
and withdrawn and the creature apparently suffers 
little inconvenience beyond an occasional, temporary 
muscular constriction. Even with the pin left in 
place, the highly organized insect will enjoy a repast 
of flower nectar. Thrust a pin into a spider only a 
little way and the creatu’ dies immediately. The 
nervous and sensitive organism of arthropods pre- 
vents them from experiencing actual pain, as is also 
true of the lower forms of the vertebrates. 

The eyes of the arthropods have become a means 
of classification. Because of their great variation 
and complicated development in many forms, it 
might seem that they had also reached a high state 
of optic perfection, as is the case with the eyes of 
cats, certain rodents and many birds. But this is not 
so. The range of vision is never over ten feet, gen- 
erally much less than that and often but a few 
inches. Although the observation of movement, 
commonly by the reflection of light, is of great use 
in determining the attack of an enemy, or more 
rarely, the swift presence of a mate, there is almost 
a total lack of recognition of form, as may be fre- 
quently noted. A winged insect will alight on any 
stationary object—a butterfly net, the collector's 
hand, the head of a snake or within a few inches of 
an insect-eating bird. Bright contrasts of color are 
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discerned, as is also reflected light when not moving, 
but for the most part, the true nature of nearly all 
objects is made known by odors. It would thus 
appear that the ability to detect with astonishing 
accuracy the most delicate odors, and these at long 
distances, has become a more easily effected matter 
of extreme development than a discriminative optic 
nerve; yet this is the more strange when the differ- 
ences of transmission between rays of reflected light 
and odoriferous particles are considered, the latter 
depending largely upon the wind. It is not only 
and chiefly a matter of discrimination, but one of 
comparative sensitiveness. Certain sexual odors 
bring winged insects for miles, while the extreme 
attractiveness of artificial light has a very limited 
range. These facts are fully proved. 

A simple experiment is the placing of a brightly 
colored imitation flower among actual blossoms, the 
colors not necessarily agreeing. Many nectar-seeking 
insects, notably the butterflies and bee-flies, will visit 
it, though remaining only a fraction of a second. 
Thus the bright hues of flowers contrasting with the 
foliage do aid, although in a minor way, to guide 
insects to them for purposes of fertilization; yet all 
these lovers of sweets are even more eager to visit 
molasses smeared on tree trunks and the dripping 
of honey-dew than to seek the most delectable and 
brightly colored flowers. 

Although showing considerable variation, being 
thread-like, clubbed, pectinate, feather-formed or 
branched, the antennas of the arthropods, which are 
almost their sole means of detecting odors and of 
determining the direction from which they emanate, 
are not of class distinction, but give character to 
orders and families of nearly all groups. Legs, and 
the thorax supported by them, constitute the chief 
differences of major value in identifying the four 
classes of the arthropods: the Crustacea and Arachi- 
nida, having eight legs attached to a cephalothorax; 
the Millepedes, having almost as many legs as the 
numerous body rings which include the thoracic and 
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LONG-LEGGED INSECTS 
Tor: A stilt bug. Center: A giant crane fly. Lower: A 
pedipalpi, commonly known as “daddy-long-legs.” This insect 
surrounds and holds its prey with its long legs and then pro- 
ceeds to kill it. Illustrations about full size 
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SEVERAL FORMS OF ARTHROPODS 


Top: A lace-winged bug, one of the extremes of exoskeleton 

forms, much enlarged. Lert CENTER: A mite, one of the 

simplest of arthropods, greatly enlarged. The mite is of the 

spider class. Ricur Center: A springtail, one of the simplest 

of the true insects. Shown about four times natural size. 

CENTER: A parasitic wasp, in life no larger than a pin head. 
Lower: A digger wasp, natural size 











abdominal organs, and the insects with but six legs— 
whence the name Hexapoda. The latter constitutes 
the only class that possesses wings, although there 
are many apterous forms. 

There is little variation in the general construction 
of arthropod legs; all consist of five distinct parts, 
but the tarsi, generally of five joints also, are, in the 
simpler forms, of two and three joints. Length and 
relative size as denoting strength are the chief dif- 
ferences. Running speed bears little respect to num- 
ber or size, but for leaping, the femora are always 
thickened for the additional muscular development. 


“Thousand-legger” Has Only 220 Legs 

The terms centipede and mi'lipede are, of course, 
extreme exaggerations; the ner group of entirely 
carnivorous forms are rapid-running and possess 
commonly from twenty-six to forty-two legs. The 
“thousand-leggers” have as many as 220 legs, two 
pairs operating from each of the body segments, 
with the exception of the three posterior rings. 
These creatures are slow of motion and vegetarian. 
Allied to these are the sow or pill-bugs, so called, 
which have 14 legs attached to the thoracic rings. 

Extreme length of legs is of importance as a means 
of protection against savage, shorter-legged enemies, 
or, in predacious forms, as a sort of encompassing 
cage to preyent the escape of smaller prey. Thus, 
“daddy-long-legs” (pedipalpi), in making ready to 
pounce upon a leaf beetle or lethargic fly, surrounds 
it with drawn-in legs and then swiftly lowers its 
body upon the victim. 

The number, shape, size and venation of the wings 
are factors governing the classification of the insects. 
Invariably the relative power is governed by the 
muscular development in proportion to the wing 
area. Thus, all the swift-flying species have stout 
bodies and small wings, while nearly all the slow 
or indifferent fliers, among the latter being those that 
merely support themselves in air and drift with the 
breeze, are forms with slender bodies and compara- 
tively large wings. There are some exceptions among 
the heavy-bodied forms, as notably the plant lice 
which have their muscles crowded out by the diges- 
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tive and genital organs. Also, some beetles are 
endowed only with great leg power. Among the 
butterflies, the geometrid moths and the true Neu- 
roptera, there are large-winged species that have also 
great muscular power, enabling them to fly moder- 
ately fast, with excellent control. 

Size in general is of little importance with regard 
to the characteristic form or habits of any species. 
Certain families of all the classes are all very small 
or quite gigantic; others possess genera and species 
of both extremes. We are inclined to regard those 
forms demanding the use of the microscope as pos- 
sessing simple organisms, finding this in the protozoa 
and in such vegetation as the bacteria. Among the 
Crustacea and Millepedes there are none that are 
exceedingly minute, except when hatched out, but 
the insects possess many forms that are microscopic 
in all orders and the mites belong to the Arachnida. 

We are also prone to regard microscopic creatures 
as relatively simple with regard to mentality, It 
almost seems, at first thought, as though choice, 
memory, recognition of circumstances and attendant 
mental processes that are shown by many of the 
more highly developed insects would require a brain 
large enough to receive and record these complex 
impressions. However, the most minute Hymenop- 
tera and Diptera are not only similarly constructed 
physically throughout, but also show habits similar 
to and as remarkably complex as closely related 
forms a hundred times larger. Thus the tiny wasps, 
no larger than a pinhead and that are parasitic on 
aphids and spider eggs, might be compared in size 
with the big ichneumon wasps, like a shrew unto an 
elephant. 





One of the unrivaled “wonders of the common- 
place” is the tiny snow crystal, too fine in detail 
to be seen unaided, By a painstaking technique, 
these have been photomicrographed, The method 
used for this work and results obtained will be 
described in our December issue. 




















MULTI-LEGGED ARTHROPODS ‘* 


Top: Wood-louse or pill-bug (not a bug at all), that rolls 

itself up like an armadillo. Its technical name is Armadilli- 

dium, Center: Woodland centipede killing a bee fly. Lowen: 
Millepede or so-called “thousand legger” 
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CLost-up Views OF THE Eve WHEN UNpvercoinc Tests 


When Reading, Your Eyes Move in Jumps 


Tests With Chinese Characters in Vertical and Horizontal Lines Disclose Some 
Remarkable Facts About the Movements of the Eyeball 


wen |OME ancient Chinese as he sat reading 





with his fingertips resting lightly about 
his eyes and on his forehead, may have 





noticed, through the sense of touch, the 
peculiar jerking motion of the eyes as 
he scanned a line of characters. Considering the 
fact that the eyelids follow the movements of. the 
eyeballs, promptly responding as the line of vision 
is raised or lowered, the reading of symbols arranged 
along a vertical line would offer a good opportunity 
for making this observation. 

Chinese characters have traditionally been arranged 
in vertical lines to be read 
starting in the upper right-hand corner of the page, 
and proceeding with successive lines to the left. 


from top to bottom, 


But so far as our scientific world is aware, no 
Chinese, and we may say also, no Egyptian, Greek 
or barbarian, ever recorded the fact that the eye 
goes in little jumps when reading. 

lt remained for Professor Javal of the University 
of Paris. to discover, in 1879, that the passage of 
the eyes along a line of print is not a continuous 
movement. He used no elaborate apparatus; simply 
direct observation aided only by a mirror. Now 
that attention has been drawn to the phenomenon, 
anyone can easily verify the fact of the discontinuous 
movement by closely watching a person who is read- 
ing. It is more dificult to detect in one’s self but 
this can be done by careful observation. 

Discontinuous movement is the typical behavior 
of the eyes in the individual who, walking or quietly 
talking with a companion, looks out upon his envi- 
The eye moves and pauses, moves and 


ronment. 
pauses, alternately flitting and perching like a bird 





CAMERA FOR RECORDING EYE MOVEMENTS 


Ficure 9: Te the extreme right, in the photograph above, are shown the arc lamp and the 
motor for interrupting the light and making time measurements possible 





By Professor Walter Miles, Ph.D. 


Psychology Laboratories, Stanford University 


The movements are not of the same size, 
and may be in any axial direction. Winking, for 
moistening the eyeball and generally “servicing” it, 
commonly occurs during the movement phase. Often 
there is the further complication of an associated 
head movement. 

If we think of the eye as a camera and if there are 
to be clear images on the retina, it must have 
moments of stationary position. Blurred images 
would result at the time of unless 
the object of vision and the eyes moved at a cor- 
responding rate. A chicken or a pigeon that is 
walking is observed to move the head in a jerking 
manner. 
tion are secured for the eyes, with the result that 
relatively unblurred vision is obtained while the 
body is continuously moving. The pauses of the 
really brief, but “mere 
though they be, they constitute the real 
times of “seeing” and have much greater duration 


The method of 


in a bush. 


movement 


By so doing, moments of stationary posi- 


human eyes are quite 


” 
glances 


than have the movement phases. 
proving this is described below. 


Chinese a “Two-dimensional” Language 

Perhaps it has always been implicitly assumed 
that the eyes perform discontinuous movement in 
reading as in all other observing of stationary 
objects. Professor Javal’s discovery was, however, 
not limited merely to establishing this point. His 
work was of importance because it revealed the 
characteristics of mental perception. He found that 
the number of pauses in reading a line was not very 
great—only about half as many as there were words 
in the line. This was a discovery indeed. Accord- 


~ 


ing to this individual, letters were not seen as such; 
words and even groups of words were grasped as 
wholes. 

This field of inquiry, once opened up, was entered 
by a number of investigators, and has been chiefly 
worked by Americans. Tracing levers were devised 
to be attached directly to one eye by means of plaster 
of Paris or ivory cups. These devices gave perma- 
nent records on smoked paper, but had their disad- 
vantages, not to mention dangers, to those who served 
Photography offered the most practical 
means of recording. Motion pictures were tried and 


as subjects. 


were quite effective in some laboratories, notably 
at Yale. But the measuring of the photographs in 
the successive frames of the motion picture for 
plotting the results were very tedious. 

Professor Raymond Dodge, working at Wesleyan 
University, originated a technique of photographing 
on a continuously moving film. He illuminated the 
eye with an arc lamp placed at some distance, and 
took advantage of the fact that the bright image of 
the lamp reflected in the eye shifts position with 
each eye movement, because the cornea has a differ- 
ent curvature from the eyeball and _ protrudes 
slightly. This technique*is now commonly in use 
and is the one which we are employing at Stanford 
University. By this method, the reading of English 


has been extensively studied, and some European 
languages also have been carefully examined with 
interesting results. 

Chinese is radically different from those languages 
that have been studied in this manner. It is arranged 
tin the vertical axis. 
spelling. 


It is not based upon phonetic 
Its characters are all essentially perfect 





ONE OF THE SUBJECTS UNDER TEST 


Ficure 10: Notice the two small mirrors that reflect the light to the eye of the subject, and 
make it unnecessary for him to look directly at the source of illumination 
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Ficures 5 to 8: More Eye Views. See tHE Description IN THE TEXT 
squares so that it may be termed a “two-dimengjonal” and what he thought he did. But the white dots on _ head and a biting-board) are at the left in the pic- 
language. Of these the simplest form is a horizontal the photographs show that the eye paused at other ture. The copyholder is directly in front of this, , 
line, while other characters look like complicated places. The faint white streaks indicate the paths and just above the copy the lens may be seen extend- 
windows of lattice-work and each character may of movement. Similar tests of 40-degree eye move- ing from the long hood of the enlarging camera. 
contain more than thirty strokes. It is quite natural ments made in the vertical are shown in Figures 6, Two small, first-surface dgiyrors near the subject, 
to ask whether Chinese is read with the same sort of 7 and 8. Here it is likewise seen that the fixations (see Figure 10), reflect the light from the are to his 
eye movements as are used for English, whether the of the pinheads are not perfect and continuous, and right eye, but from one side so that he need not see 
eye stops on each character or perhaps even wanders also that the path of movement is not actually the light directly. 
about within complicated characters. The recent, vertical. The entire_eye and adjoining area is, of course, 
investigation by Mr. Eugene Shen and the author! In Figures 3 to 8, inclusive, a spectacle frame  illuminajed, but the cameraised d.onily on the 
r} is the first study of its kind on Chinese." carrying a bright metal bead was worn. The reflec- bright “tight which is reflected from the cornea.{ 
8 The photographs of the eye which accompany this _ tion from the bead indicates the method of recording Nothing but the movements of this bright spot will 
article are for demonstrating just how it is that the possible head movements. Taking Figure 5 as an _ record in the subdued blue light that is produced by 
d bright image of the lamp reflected on the cornea example, if in place of the stationary film used to using filters in front of the arc. The copy is iliumi- 
y shifts with the movements of the eye and may thus take this photograph we had employed a strip of nated by a reading lamp with a rather strong yellow® 
d be photographed to give a record of eye movements.§ film moving continuously in a vertical direction, each light. The film may be moved in the vertical or the 
T These photographs were taken, in each instance, with white dot would have registered as a vertical line horizontal by a spring motor unit mounted at the far 
i- the film stationary as in an ordinary camera. In connected by short, nearly horizontal, lines to other end of the hood. The camera provides a five-times 4 
l- Figures 1 and 2, the subject, a Chinese, tried to look verticals. The whole succession of positions and magnification. The adjustments are simple and 
d steadily at a white pinhead for four seconds while their relative durations would have been directly direct and the apparatus may readily serve for 
il the film was exposed. He succeeded in Figure 1, plotted and we would have a record of the same recording eye movements under a variety of condi- 
d but in Figure 2 the bright dot on the black corneal nature as Figure 12, but in this case not a reading tions. A feature that is of particular value is that 
y area is doubled, showing that his eye moved. record. the page of copy exposed at one time may be quite * 
n Horizontal eye movements, voluntarily performed, large. 
\r are recorded in Figures 3, 4 and 5. He looked at How the Records Were Made The specimens of copy to be read, and illustrated 
one pinhead for two seconds and then, with «the The arrangements of the special photographic in Figure 11, left and right parts, are reduced 
n shutter of the camera still open, shifted his gaze equipment are evident from Figures 9 and 10. This for reproduction in this article. The squares of 
g directly to another pin located on the horizontal, is a compact and somewhat modified form of the _ text in reality measure six by six inches. Both parts, 
e 40 degrees distant, and held this position for two Dodge type of eye-movement apparatus. Thed@age in this case, contain exactly the same reading 
d seconds. This, at least, is what he was asked to do lamp and the timipg motor, for interrupting the material. In the right section it is printed in the 
vf ey eee Lea light and thus giving time values to the reading vertical as Chinese is traditionally arranged on the 
h eye movements in the reading of Chinese in vertical and horizontal record, are shown at the extreme right in Figure 9. page. This would be read by starting at the upper 
axes: Method and preliminary results. Journal of Experimental . “ i ‘ ; 
r- Psychology, 1925, Vol. 8, pp. 344-362. The adjustable head-rest (a support for the fore- right-hand corner (at S on the illustration) and 
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CHINESE WRITING IN ENGLISH STYLE 


d Ficure 11, Lert: A section of copy, printed in horizontal lines, that was used. in making 
the photographic eye-movement records 


CHINESE WRITING IN CHINESE STYLE 
Ficure 11, Ricut: In this piece of copy, the characters are arranged in traditional Chinese 
form, to be read in vertical lines 
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RECORD OF THE EYE MOVEMENTS WHEN READING CHINESE 


The lower of the two tracings is a record obtained when the subject was reading vertical Chinese. 


Ficure 12: 


continuing in the direction of the arrow, reading 
successive lines from top to bottom until reaching 
the end at E, 

In the left section of Figure 11, the same text 
is printed in the horizontal arrangement that is typ- 


As the 


Chinese characters are squares, they may readily be 


ical of English, reading from left to right. 


placed in either axial line. At present some Chinese 
scientific journals are printed in the horizontal. This 
has the practical advantage of making it more simple 
to inciude quotations or names from English and 
European languages and such things as mathematical 
formulas. 

The illustrative record, Figure 12, of eye move- 
ments made in reading, is a combination resulting 
from reading a page of vertical text and a page of 
horizonta! text. The content of the two pages was, 
of course, not the same. The camera was turned 
90 degrees, between readings, so as to have the film 
moved at right angles to the direction of reading in 
each case. The film was thus run through the camera 
this 
manner, photographing two or more reading tests 


twice. Our ordinary records are made in 
side by side on a film two and a half or three inches 
wide. The faint white line at the top is from the 
light reflected by the metal bead on the spectacle 
frame and indicates that the head was held quite 


stil! during the test. 


The Time of Eye Movements 
The large movements at the beginning of the 
record, left end, are not reading movements, but 


The subject looked back and forth 


at two dots or short black lines placed one at each 


are preliminary. 
end of the initial line of copy. A white screen at 
first covered the copy, but left these dots exposed, 
The size of the movements made in looking at the 
dots could be compared with the later movements 
when looking from the end of one line to the start 
of the next, as the subject read the copy after the 
When the subject gets well 
launched in the reading, the swift movements made 
between lines are found to be smaller than the pre- 
liminary fixation movements. This that 
the eye does not actually look to the end of the 
fline nor does it start at the very beginning. The dif- 


screen had dropped. 


indicates 


ference in the size of these movements for horizontal 
and vertical reading (upper and lower tracings in 
Figure 12) is noteworthy as the length of printed 
line was in this case the same. This difference is 
due to a forward shift in the center of rotation of 


characters arranged horizontally. See Figure 11 for styles 
the eyeball when the eye executes vertical move- 
ments so that the cornea is not actually displaced 
as far. 

The reading record looks somewhat like a succes- 
i Each flight 

Evidently 
the record is complete for eight lines of horizontal 


on of low pitched flights of stairs. 
corresponds to the reading of one line. 


text and nearly so for eight lines of vertical copy. 
Proceeding from the left, if we count the “treads” 
rather than the “risers,” 
of eye pauses to be seven to nine per line, whereas 
there are 28 characters in a line. The duration of 
the pauses is quite variable. In the reproduced pho- 
tograph we cannot count the fine white dots, each 
representing 1/50 second, which make up the record 
except where these have been stretched out due to 
The little 
gaps in the lines of white dots are 1/5 of a second\ 


the swift move of the eye between lines. 
apart. From these we can see that the pauses are 
seldom as short as 1/5 and never, in these tracings, 
Reading the first line 
of horizontal characters required 3.6 seconds, and 


as long as 4/5 of a second. 


very nearly the same total time value is found for 
the first line of vertical copy. 

Data were collected from the reading of four selec- 
tions, two vertical and two horizontal, by each of 11 
subjects, all Chinese students at Stanford University. 
In this case each selection was a complete paragraph 
10 to A full vertical column 
was 6°%4 inches in length with 35 characters, and the 


containing 12 lines, 
horizontal line was 51% inches long with 23 charac- 
ters. The characters were of the same size for both 
alinements. The subjects were instructed to read 
silently and understandingly. Comprehension was 
tested by questions in order to make the experi- 
ments entirely free from inaccuracies due t the 
skipping of words. 

It was found that the average reading pause for 


both vertical and horizontal material was about 0.3 ) 


seconds, tending to be slightly longer for the vertical, 
A more consistent difference between reading in the 
two axes is shown in the average number of words 
covered by one reading pause, which ranged with 
the different men from 1.0 to 3.3 words. For the 
vertical selections, the eleven Chinese averaged 2.3 
words per pause of the eye, as compared with 1.9 
words in horizontal reading. The results may be 
stated in terms of speed of reading as average num- 
ber of words per second of time. Here the range 


is from 2.9 to 11.0; averaging 7.3 for the vertical 
and but 6.2 words per second for the horizontal. 


we shall find the wvnend 


The upper one shows the results when the subject was made to read Chinese 


/ A short pause and a long span result in rapid 

g, while a long pause and a short span means 
slow reading rate. The vertical text shows slightly 
longer duration of reading pauses, but each covers 
a greater number of words. As a result, the vertical 
has some advantage in reading speed as found by 
ws highly interesting experiments at Stanford 
University. 

Of course, it cannot be demonstrated that the 11 
‘hinese used in the test have exactly equal practice 
in both horizontal and vertical reading. They had 
all of them read horizontal Chinese since childhood 
in various books and journals and were well prac 
ticed in reading English and, in some cases, other 
horizontal languages, so they considered themselves 
well practiced in horizontal reading. In the texts 
used, the content seemed to be of equal difficulty, the 
characters were of exactly the same size and type 
face and the spacing was closely the same. The 
horizontal lines were shorter in these texts used in 
our first experiments. However, from the extensive 
work with English, it is well known that a short line 
is read with relatively greater speed, hence the hori- 
zontal texts in our experiments really had some 
advantage over the vertical copy. More elaborate 
and extended experiments by Mr. Shen, as yet unpub- 
lished, on strictly comparable texts bear out these 
first results. 


Freading 


Vertical Reading Less Tiring 

Our inquiry has therefore disclosed the fact that 
the process of reading Chinese is fundamentally the 
rsame as for reading English. Each line of print, 
whether in the vertical or horizontal, is covered by 
a series of quick movements and much longer pauses. 
Mt each pause, more than one character usually is 
read. While Chinese is condensed and what might 
be called a two-dimensional language, still the eye 

ioves in essentially a straight line and does not 
wander about, even in complex characters. 

It is surely interesting to find that vertical reading 

as an advantage over horizontal. We hardly dare 
speculate on why the ancient Chinese adopted the 
vertical. Possibly the coordination of moving the 
eyes along a vertical line, when they are focused at 
the proper distance, is the simpler and, in the long 
run, less tiring. At least we know now that the 
eyes of a Chinese, regardless of the position of the 
superficial tissue which surrounds them, behave just 
like those of a European. Related questions must 
await the progress of research. 





CONTINUATION OF THE RECORD AT THE TOP OF THIS PAGE 
Considering the two tracings as a whole, each set of “stair steps” corresponds to the reading of a single line of 28 characters. Counting the “treads” rather than the “risers” gives the 





number of reading pauses made by the eye of the subject 
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Herbert Photos 
THE CEYLON PEARL FISHER’S FLEET 
At sunset the picturesque pearl fishers’ craft wend their way 
homeward bearing the day’s harvest of pearl oysters. Perhaps 
there is less than a cupful of pearls in the entire fleet 


Na 

















Herbert Photos 
DRILLING PEARLS IN CEYLON 
With his simple bow drill, the driller can pierce 
forty to fifty pearls a-day, thus permitting them 
to be strung in ropes 


ALL SHOWS BUT THE SMELL 


The oysters are piled in a canoe and left to rot in the sun for 
a week, From the resulting mass of smelly slime the natives 
knead out the tiny pearls with their hands 














BARTERING FOR PEARLS WITH THE DIVERS 
As compensation for their risky work, the divers receive one- 
third of their finds—-provided they are not cheated. These, as 
a rule, they sell to retail purchasers who line the shore 


Herbert Photos 


RETAILERS HUNTING FOR PEARLS 


It is extremely hard to see or feel a pearl in a fresh oyster. 
Therefore it is the practice to await decomposition before the 
search begins. The reader may imagine the smell 


The Romantic Quest of the Iridescent Pearl 


Paying a fortune for an optical illusion is what one does when he buys a 
rope of pearls. The inimitable iridescence of the genuine pearl is due 
simply to the existence of microscopic corrugations on its surface, spaced 
about one fifty-thousandth of an inch apart. They produce the colorful 
optical effect known to the physicist as interference fringes. To demon- 
strate that the charm of the pearl is only a surface effect let the outer layer 
of one be peeled off: the pretty gem will become a dull, uninteresting 
pebble of limestone. What a costly experiment to demonstrate a natural 
truth! Pearls are found in shallow seas over a large part of the Orient. 


For thousands of years, among many peoples, they have possessed a relig- 


ious significance, while there are many who believe it was the romantic 
world-wide quest for pearls which led to the diffusion of early civilization 
from some near-Mediterranean center to the east, and ultimately across the 
broad Pacific. Pearls abound near the isles of that misnamed ocean and 
their quest provides a laree part of the living of the islanders. Many a 
true gomance has \heen‘ written around the adventurous lives of pearl 
dealers in the PersianiGulf, India, @eylon, the Spice Islands, and Australia. 
But these are at’the men who find the pearls. The native, accustomed to 
the water from boyhood, becomes almost a human fish. As a diver, he 
generally remains under water from fifty to eighty seconds, 
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100,000 GALLONS OF WATER PER MINUTE 

Nearly 100,900 gallons of water coming to the condenser through six-foot, cast-iron pipes will flow 

through the condenser each minute. More than 40 miles of brass pipe, with a total surface of over 
one acre, will condense the exhaust steam from one of the 60,000-kilowatt turbines 











BORING OUT THE EXHAUST HOOD 


Boring out an enormous casting for the lower half of one of the turbine 

exhaust hoods for the new million-horsepower generating station. Although 

a comparatively small volume of high-pressure steam enters the turbine, its 

expansion is so great that a huge exhaust hood is necessary to carry low- 
pressure steam to the condenser 








ROTOR OF A 40,000-KILOWATT FREQUENCY CHANGER 
This big wheel, 13 feet in diameter, is part of a machine which will be used to interchange cur- 
rent at different frequencies between the generators of the East River Station and the Hell Gate 
Station. These stations are miles apart, but the voltage and cycles are different 
























"i — F. . 
SEMBLED EXHAUST HOOD 


The huge iron casting showr above is part of the 60,000-kilowatt turbines. It is the largest cast- This photograph shows the assembled turbine exhaust hood. The condenser 
ing ever made at the General Electric Plant at Schenectady, New York is constructed directly below so that exhaust steam passes directly to it 


<> 


UPPER HALF OF TURBINE EXHAUST HOOD THE AS 





A Power Plant Greater Than Niagara or Muscle Shoals 


Sixteen million persons will live in the New York metropolitan area by dous quantities of water required by the station for steam condensing pur- 
1950, according to the estimate of experts. At present, with a population poses. The water will flow from the river to the condensers through six-foot, 
of about 6,000,000 or approximately five percent of the total population cast-iron pipes buried in the concrete foundations and its volume, more 
of the country, New York City requires close to 10 percent of all the than 800,000 gallons each minute, will be greater than the amount used by 
electrical energy generated in the United States. It is not surprising then New York City for all other purposes combined. It is expected that the 
that the New York Edison Company is now building in Manhattan, the station when completed, will have a capacity of approximately one million 
world’s largest electric generating station. The station is located at the horsepower. This is sufficient to light more than three million six-room 
foot of Fourteenth Street where the river close by will furnish the tremen- homes. The force of the turbines which will develop it is greater than 
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THE WHEEL WHICH WILL DRIVE THE GENERATOR 
This rotor contains 20 sets of blades. They vary in length from four inches on the 
smallest wheel where the high-pressure steam will enter to 40 inches on the largest 
wheel. The outer rim of the largest wheel will travel at 12 miles per minute 
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foundations of the se crushers will be lined with cork. 
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A CORK FLOOR IN A COAL MILL 


To prevent vibration from the coal crushers, which will prepare the coal for the station’s 
boilers, from being transmitted to the building in which they are contained, the concrete 
Above is one of the cork layers 


that which could be exerted by 1,000,000 horses pulling together. 
equipment of this station, parts of which are illustrated in the accompany- 


ing photographs, represents the most advanced practices in central station 
design, yet it is at the same time sufficiently conservative to insure the 
reliability necessary for the absolute continuity of service which the New 
York Edison Company has maintained since its organization by Thomas 


A. Edison in 1882. In the first unit of the station which is now approach- 
ing completion, there are two 60,000-kilowatt turbine generators. 


been built. One of them would have been sufficient to supply all the elec- 
trical needs of the city twenty years ago. They will generate current at 
11,400 volts and 25 cycles. 


sub-stations throughout the city where it will be converted to 120-volt direct 














The current. 
steam for each turbine. 
all four walls are lined with steel tubes which carry the 
be changed to steam. 
rows of tubes at the top of the furnaces. 
the water tube walls the heat which ordinarily would be wasted in the brick 
walls of the boiler, is made use of. The 4,000 tons of coal which will be 
burned in the boilers of the completed station every day, will be brought 
to the millhouse by barges where it will be shot into the boilers through 
nozzles where it will burn in flames 40 feet long, as though it were oil 
instead of coal. 
boilers will not be entirely lost for it will be used to preheat the air which 
is needed for the combustion of coal under the immense boilers. 


These 


turbine generators are the largest single-unit machines which have ever 


This will be sent to the company’s numerous 





PHOTOGRAPHING MOST POWERFUL Sane ON EARTH 
To make it possible to photograph from every angle the most powerful single-unit 
machine on earth, one of the 60,000-kilowatt turbines at the East River Station, it 
became necessary to use a 200-ton crane to lift the 150-pound photographer 


ASSEMBLING THE TURBINE FOR TEST 
The photograph above shows one of the turbines being assembled at the plant of the 


General Electric Company in Schenectady. This is the largest single-unit iurbine 


ever built and is capable of power greater than that of 80000 horses pulling together 


Five huge boilers will be used to supply the great quantity of 
One of the unique features of these boilers is that 
water which is to 
In ordinary boilers the water is heated only in the 
In this boiler by the addition of 


The heat of the waste gases coming out of the huge 
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Owners’ actual records 


of White mileages~ 
72 Whites have run 500,000 miles and more each 
38 have run between 300,000 and 300,000 mileseach 
O51 have run between 200,000 and 3O 0,000 miles each 
oth gtr a 1658 have run betweenl50,00 Oana 200,000 miles each 


roads in the United States. 


Verk — conn uraruataas 4959 have run betweenlI0O0,000 and 5 0,000 miles each 


giving the astounding to tal~ 
ore an cue 8024 Whites have run 100,000 miles and more each 


on the balance sheet. Here White is a 
synonym for profit. 








Before you buy a efedel 1S . pe k Chassi: $2,150 
truck or a bus see le — *M-ton....... $4, 
| EE. opeRhepbeetgare te: 2'950 
the Whites at any . 
oe ” . . a of our 75 factory nears a. ait 5 7 nto 
Our new “300,000 Miles and More’’ booklet is just out, with the neo 9 foe Risa — 
names of all the owners and the number of Whites each owns in | mn | dealers. There is a pa wieieall ae dome bodies and helete available) 
each mileage classification. You will find leaders in all indus- White: model te Bus Chassis 
tries, firms in your own line of business, your neighbors, your meet every trans- Model 53.........16 to2! passengers...... . . .$4,250 
business associates. We will gladly send the booklet free. Write portation need. Model 50-B.......25 to 29 passengers......... 5,350 
for it. (All prices f. 0. b. Cleveland) 
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No owner will operate a truck 
or bus long enough to run 
100,000 miles’, unless those 
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miles are money-earning miles 





100,000 miles— White miles—mean more 
than an exceptionally long distance; more 
than an exceedingly durable, well-built, well- 
serviced motor truck or bus. 


They mean unusual profits. They mean net 
earnings—in excess of all costs. They mean 
continued earnings long after the original 
cost has been written off the books. 


200,000 miles mean all that—doubled. 
300,000 miles mean all that—trebled. So 
on.... Picture the earnings of the scores 
of Whites that have exceeded 500,000 miles. 
Then picture what these mileages would 
mean in your own business, knowing your 
average mileages for a week or a month ora 
| year. 


White 100,000-mile records are not isolated 
| performances, not special achievements 
under especially favorable conditions. 
| Whites, by the thousand, exceed 100,000 
miles with a regularity that makes it stand- 
ard performance... . . All models do it. 

They do it in all lines of business. They do 


it everywhere, under all conditions of load, 
road, weather and climate. They do it in 
fleets and in single installations. 


More than 8,000 Whites have run 100,000 
miles and more. More than 1,400 have run 
200,000 miles or more. More than 400 have 
exceeded 300,000 miles. The original cost of 
most of these 8,024 Whites has been written 
off the owners’ books. . . . . And these mile- 
ages are actual owners’ figures. They do not 
include many hundreds of additional Whites 
that have passed 100,000 miles, but whose 
owners have not sent us accurate records. 
Neither do they mirror the splendid earn- 
ing records of thousands of Whites that have 
been serving dependably for ten, twelve, 
fourteen years, carrying their pay loads, 
without reaching the 100,000-mile mark. 


This record, published annually, stands 
alone. No other truck manufacturer has 
ever published such a volume of evidence of 
dependability, long life and continuous earn- 
ing power. No other truck manufacturer can. 


THE WHITE COMPANY 
CLEVELAND 
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In light delivery service 100,000 miles 
means millions of packages delivered at 
lowest cost. Whites build business and swell 
profits. 





Some White Busses have run more than 
500,000 miles. More than 200,000 miles 
for a White Bus is usual performance. And 
they are all money-earning miles. 








Translate 100,000 miles into the terms of 
any sort of hauling—tons, yards, pac 

cases or gallons—and the meaning is ahoays 
money earned 





In service where loads are heavy and hauls 
are short it may take many years for a 
truck to run 100,000 miles. Handreds a 
White Dump Trucks have passed this mar 
and are still earning. 


TRUCKS| 


BUSSES 


© THE WHITE CO., 1936 
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“Tue SENTENCE oF Deatu,” BY THE ENGLIsH Artist, Hon, JoHN Coxuier, TeLtts Its Own Sap Story 


How Death Deals Its Cards 


Death in a Thousand Shapes Is Knocking Eternally at Everyman's Door 


Fk one were to take down one of the cata- 


= 
| 
| 
| 
| 
| 


| 
logue drawers, “De” to, say, “Dg.” in 


library, he would be 





1 large public 
astonished at the number of entries 
under “Death.” 


grown up around this subject which is treated from 


_ 


A vast literature has 
every angle. The historian, the philosopher, the 
artist, and poet, the physician and the theologian 
have all added their quota to the sum of our exact 
knowledge, or to more abstract speculation on one 
of the great mysteries of human existence. Great 
scientists have labored to clarify the conflicting opin- 
ions and far-flung theories. Investigations along 
psychic lines have not been convincing enough for 
us to follow the remarkable tales of the French as- 
tronomer, Flammarion, in his volumes on death. 
Death seems to be the finality as far as this world 
is cont erned, 

We might well ask, “What is death?” A defini- 
tion is difheuit, but the following might answer: 
Death may be regarded as the departure of the prin- 
ciple of life from the body, which brings to an end 
man’s physical relations with other men who are 
still on earth and with the world of sense as a whole. 
In this sentence, nothing is necessarily implied as 
to the relation of the dead with one another and 
with God in a further state of existence, nor indeed 
of the continuance or disruption of spiritual rela- 
tions with the living. 

Death is as necessary as birth for the continuance 
and progress of the human race and life cannot 
even be imagined without death. A man’s ideas 
on death depend largely on the particular conditions 
of his own life and his surroundings, while his 
ideas and ideals of life may be considerably modi- 
fied by his views and hopes regarding the nature of 
death and the nature of the human soul. La Roche- 
foucauld—a wise old philosopher—has said that 
man could no more look steadily at death than at 


By Albert A. Hopkins 
the sun. A life of active duty is the best prepara- 
tion for the end, and so large a part of the evil of 
death lies in its anticipation that an attempt to de- 
prive it of its terrors by constant meditation, almost 
necessarily defeats its object and annihilates the 
ambition and enthusiasm that are essential to human 
progress, 

We could fill pages with beautiful legends, and 
curious happenings, but it will prove more valuable 
to confine ourselves to facts as they occur in the 
publications of the Bureau of the Census so admir- 
ably compiled by Dr. W. H. Davis in the annual 
portly volume called “Mortality.” Our graphical 
comparisons give the salient figures. First we would 
like to know how the United States compares with 
other countries. Examine the “graphs” of general 
death rates where we find that we are about as long 
lived as the inhabitants of England and Sweden, but 
we fall far below the low death rates of Australia 
and New Zealand. If you want to live long, do not 
sojourn permanently in Chile or Spain. France, 
Germany and Italy also are not safe abiding places 
for potential Methuselahs. 


To Live Long, Live Slowly 

The “pie chart” showing general mortality indi- 
cates the great classifications of groups of diseases 
attacking the bodily system while the other circle 
gives specific diseases or causes of death. Modern 
medicine and modern sanitation has profoundly 
modified some of these figures, but there is still a 
chance for radical improvements which must largely 
come from attention to personal hygiene. We drive 
too hard in this country as our graph indicates. 

Accidents totalled 74,131 victims in 1923. Here 
let us explain that figures of vital statistics are so 
slow in coming through, and require so much check- 
ing that they can never be strictly up-to-date. In- 
accurate or hastily prepared figures would be most 


misleading. Of course, we know what “all vehicles” 
“Landslides” are technically classed 
The airplane is 
not a very great risk, as the number of passengers 


really means. 
with automobiles, cars, et cetera. 


carried is small and the deaths in service flying are 
Falls produced 12,378 deaths; many 
of these fatal accidents were preventable. 


not numerous, 


Suicide and homicide figures have received great 
attention from statisticians. It is interesting to note 
the methods of self-destruction used by persons who 
wish to “end it all.” One would naturally expect 
fire-arms to top the list, but would hardly think 
that strangulation (meaning hanging in most cases) 
would be a close second. Jumping from heights is 
a particularly vicious method of suicide as in many 
cases it results in death or injury to the innocent 
passer-by. The government statisticians have even 
analyzed the poison of the suicide, and carbolic acid 
which makes such a painful passing out seems to 
be the most sought for poison. 

Homicide cases appear to fall in two classes; 
firearms, stabbing and slashing. So long as we have 
such poor laws relating to pistols that the gunman 
can stock up his arsenal at will—while the house- 
owner can only obtain permits after endless fin- 
photographing and red tape plus 4 
substantial fee—we must expect such heavy mor- 
tality. It would be interesting to know whether the 
law ever took toll for many of the 7,878 cases. 

The lessons to be derived from a contemplation 
of figures of mortality are many. Take life easier, 
avoid straining the heart, watch your step and other 
peoples’ automobiles, do not neglect a cold and cul- 
tivate calmness of mind. This is all we can do, but 
wait—“The old, old, fashion! The fashion that 
came in with our first garments and will last un- 
changed until our race has run its course, and the 
wide firmament is rolled up like a scroll. The old, 


old fashion—Death.” 


gerprinting, 
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Specially drawn by Acthur T. Merrick for the Scientific American 


Of What Will You Die? Graphical Comparisons Relating to Mortality 


The various causes of death are displayed in graphical form and show The registration area includes 87.6 percent of the total population of the 
what may be the ultimate cause of anyone’s death. In the year 1923, the num- United States.. Some states are not now admitted to the registration area by 
ber of deaths in the registration area of Continental United States was 1,193,017. reason of their unsatisfactory methods of recording death. 











SCIENTIFIC 


AMERICAN 


NOVEMBER, 1926 

















READY TO POUR CONCRETE 
Retaining walls of heavy sheet piling kept the spoil-banks at the sides from sliding 








POURING THE CONCRETE 


The floor and walls have been completed and now the 





ROOF 


roof is being poured. Baskets 





into the open cut, 


On top of the high bank is a concrete mixer: ready to pour the 


made of steel reinforcing rods will add their strength to it. 


A stream of wet concrete 


floors of the great sewer, while a battery of pumps keeps the water out 





LINING THE CONCRETE SHELL 
When the concrete floor, walls and rooj had set, the whole was lined with plastic 
concrete. This work was facilitated by the movable steel framework shown in the 
iliustration. This supported the lining until it had set enough to stay in place 


A Sewer as Large as a Three-track Subway 


What is said to be the largest sewer in the world, resembling nothing so 
much as an overgrown three-track subway, yet which is not intended to 
carry any sewage at all is just being completed in Brooklyn, New York, 
at a cost of about $3,500,000, according to Frank W. Skinner, C.E. It 
was built solely to discharge the storm water which falls on an area of 
3,500 acres of residential districts. It may be forced to carry as much as 
67,000,000 gallons per hour. Most of the time this great sewer, about 
three miles long, will be nearly dry. The largest portion, near the outlet, 
will have a width of 47 feet and a height of 13 feet, consisting of three 
rectangular tunnels, each amply large for a railroad train, separated by 
partition walls. The magnitude of this piece of engineering work is 
indicated by the vast quantities of material involved, the 10,000 large truck 
loads of earth and sand which was excavated being sufficient to fill a 100 
by 100 foot pit a quarter of a mile deep; the 2,700,000 cubic feet of con- 
crete having a volume as great as that of thirteen twenty-family apartment 
houses; the more than 6,000 tons of steel used to strengthen the concrete 
weighing as much as that used in the construction of a good-sized office 
building and the 3,000,000 bricks with which the floor of the sewer is paved 
being enough to lay eight miles of roadway 16 feet wide. The most inter- 
esting features of this great piece of municipal construction was the 
unusual methods employed, the rapidity, efficiency and economy with which 





issues from a mixer situated on the bank beside the job. Work progresses rapidly 








FINISHED AND CARRYING WATER! 


This picture was taken at a bend in the triple-barreled sewer. 


Each barrel is amply 
large to serve as a highway. The whole job was called a “sewer” but it really amounted 


to putting a river underground. Even as a storm sewer it is unusually large 


it has been completed and the fact that it was done in a few months without 
accident, or much public inconvenience. The work required an army of 
nearly 1,000 men, and a mechanical equipment of powerful steam, electric 
and pneumatic machinery of the latest type, which, although it cost more 
than 200,000 dollars, also saved hundreds of thousands of days’ labor. 
Perhaps the most important elements of this piece of construction were the 
execution of all the work in an open trench nearly 40 feet in greatest 
depth, the fact that it was excavated in the center of the street, and that 
after the completion of the sewer it was refilled with sand and earth and 
repaved without damage to costly buildings adjacent to it, and with little 
obstruction to important traffic. This eliminated the slow, dangerous and 
costly methods involved in the operations of tunneling through treacherous 
sand, but on the other hand it involved the excavation and rehandling of 
millions of cubic feet of sand overlying the roof of such a tunnel. Opera- 
tions were commenced simultaneously at half a dozen approximately equi- 
distant points, at each of which the earth and sand were excavated at the 
rate of 15,000 to 20,000 cubic feet daily, by steam shovels, scraper buckets 
and by clamshell buckets. As the excavation proceeded the loose, treacher- 
ous sand in the vertical sides of the trench was kept in place by a contin- 
uous wall of thick, vertical planks driven by a large battery of powerful 
hammers operated by compressed air. 























No 








[' 


bitt 


eas 
cur 


Thi 


‘| 
tro 
ad) 
pal 


les 


Th 

















NOVEMBER, 1926 


SCIENTIFIC AMERICAN 


Novel Devices for the Shop and the Home 


A Department Devoted to Recently Invented Mechanical and Household Appliances 
Conducted by Albert A. Hopkins 

















Simple metal-melting arrangement 


Portable Electric Melting Pot 


T has always been troublesome to melt 

small quantities of metal, such as bab- 
bitt, type metal, solder, lead, tin, et cetera, 
by ordinary methods. Now it is rendered 
easy by an electric melting pot wherein the 
current is controlled by a three-heat switch. 
This device is adapted for ladle and dip 
work, as well as for pouring. 


A Two-way Automobile 

“TS this machine coming or going?” one 

may ask. As a matter of fact, it can 
go either way since it has double gear con- 
trols, and double steering mechanism. One 
advantage of this machine is that it can be 
parked on either side of the street, regard- 
less of the direction in which it entered. 
The car is owned by Mr. W. D. Henderson 
of Memphis, Tenn. 


A Spring-driven Eleciric Lantern 

HE electric lantern we illustrate is not 

a toy but is a sturdy, dependable light 
for use in camps, boats, factories or the home. 
It creates its own current by means of a 
generator driven by a strong spring. When 
fully wound up, it will give light for three 
minutes. 


Screen Measurer and Cutter 
MACHINE is now in use which assists 
in making sales of wire screening. A 
roll is slipped on one of two rods, and the 
free end of the netting brought through 
between two flat steel bars. The end of the 
wire is slipped over small burrs on the 


second rod, which has a crank handle at- 





Protecting the housemaid’s knees 














Cutting wire screening accurately by machine saves material 


tached to one end. A movable arm, with 
two small dials, is placed on the netting, 
and indicates the amount unrolled. A blunt 
knife blade is drawn along the slot be- 
tween the bars, when the proper amount is 
measured off, and cuts the netting square. 
The crank is then given a slight reverse 


turn which frees the burrs and allows the 
netting to be slipped off the crank-rod. 


Relief for the Scrubber 
E show in these columns, a rubber 


mat, of English origin, intended to 
ease the labors of housemaids or other peo- 





Novel bicycle ride for the children and for grown-ups as well 





Makes its own electricity 


ple who have to do scrubbing. It consists 
of a rubber pad made in two curved, con- 
nected sections to fit both knees. A device 
of this kind would seem to have other uses; 
for example, it would aid mosaic tile layers. 


An Indoor Bicycle Ride 
N the amusement device shown on this 
page, several bicycles are mounted on a 
series of concentric rings. 
tated by a motor and as the bicycles travel 
in a circle, the passengers can rotate the 
pedals to their hearts content, thus deriving 
beneficial exercise and a great deal of fun. 


These are ro- 


Number of Motor Vehicles in Use 

CCORDING to a report recently issued 
- by the British Ministry of Transport, 
the number of motor vehicles in Great Brit- 
ain is now nearly 1,400,000, says Mechinery. 
Of these motor vehicles, 533,000 are private- 
ly-owned passenger cars, 518,000 are moior- 
cycles, and about 230,000 are trucks, the 
remainder being taxicabs. There is approx- 
imately one motor vehicle in England to 
every thirty inhabitants, if motorcycles are 
included. In Germany, there is one auto- 
mobile for every 272 inhabitants; in France, 
one for every 69; in Japan, one for every 
2,700; in Russia, one for every 9,000 and 
in China, one for every 40,000. 


An Unusual Golf Bag 


HE golf bag showa below opens in the 

center. Each club is held by a metal 
frame, which supports the bag as well. If 
the bag is turned upside down, not a club 
will fall out. The balls are also held by 
metal clips attached to the frame. The bag 
locks automatically when closed. 
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An aid to the golfer 














Spats for rainy days 


A Convertible Automobile Body 
AN automobile body, which can be con- 

verted from a closed job of standard 
appearance and rigid top, to an open car 
with a top concealed has been 
found practicable. The rear end of the 


entirely 


body is provided with a cover plate, which, 
when it is desired to lower the top, is 
swung back out of the way. The fastening 
mechanism is then released from the wind- 
shield frame and the top is ready to be 
swung. This top is hinged to the body and 





Model showing top concealed 


a tensioning device is provided, which in- 
cludes a cylinder and a coil spring. This 
is attached to the top and the body proper, 
and assists in raising or lowering the top. 
it also prevents the top from forcibly strik- 
ing the bottom of the rear compartment 
when lowered, or the top of the wind-shield 
when raised 

When the top is lewered, it is swung 
back into the rear compartment. The cover 
plate is then in turn swung back to a closed 
position, and the top is completely concealed 





An improvement in ice bags 
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A folding chair which 


from view. With the aid of the tensioning 
device, the raising and lowering can be 
easily accomplished by one person in a 
short time. The glass panels are housed in 
the door when the top is lowered. 


A New Style for “Flappers” 
oo and shops are being besieged 
\7 now for the “last word in flapper 
vogues.” This is in the forn of “Sandy 
Rain Spats”—-a newly devised gaiter or spat 
to be worn over the stocking to protect them 


y be carried in a carton 


way. All ice bags used for sore throats 
have been made heretofore in some form 
other than circular which is, however, the 
logical shape. 


A Comfortable Folding Chair 
\ OST folding chairs, after one has a 
4 tussle with them, yield in time but 
are as uncomfortable as is possible. In this 
chair, a new folding principle is involved 
which renders the operation of unfolding 
easy. The sturdy construction makes the 





Special cement makes tennis possible in rainy weather 


from mud and rain. This invention fits 
snugly over the foot, and is made of rubber. 


Circular Ice Bag 
A’ improved throat ice bag is made cir- 
cular in form and has a concealed 
spring which holds the bag snugly in posi- 
tion. The screw cap is in front, out of the 





chair stable, thus adding to: the comfort. 
The chair folds in such compass that it 
can be carried in a small’paper carton. 


Any-weather Tennis 
ESPITE the very bad weather, tennis 
was played in the open in London 
recently, when a demonstration game was 
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A car built like the cars of mountain railways 
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The chair when unfolded 


given on a new type of hard court. The 
cement composition soaks up water almost 
immediately, leaving the court quite dry 
for playing even while it is raining. The 
nature of the cement composition was not 
divulged. 


Trolley Cars for Hilly Cities 

— Portugal, like Rome is built on 

hills—there may be seven or even more 
—we cannot say. The trolley cars used in 
Lisbon are built like the mountain railway 
cars in Switzerland so that the passengers’ 
seats have some claim to the horizontal. 
This is accomplished by having one pair of 
trucks directly under the car, while the 
other is placed at some distance from the 





Swinging back the hinged top 


floor-frame. Thus the car really rests on a 
wedge. To all appearances, the trolley is 
trackless. It is probable that similar cars 
could be used in San Francisco where the 
hills are numerous. 

















In this device a demountable match 
head is held by the prongs and lights 
on the box. The match burns a long 
time, even in the wind 
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Modern seven league boots 


Power Roller Skates 

N automotive engineer of Munich, Ger 
many, has designed motor skates 
which are very ingenious. A motor is ap- 
plied to each foot and there is even a little 
fly-wheel, fuel tank, gage, et cetera. It is 
said that considerable speed may be at- 

tained with these power roller skates. 


An Open-air Crib 
LMOST anybody can build this open- 
air crib. It is, of course, very essential 
to have the floor supported as shown so 
there will be no danger of the baby falling. 
Wire netting should be provided all around, 
including the top, so there will be no chance 
for the baby to fall out. A wire door 
could be constructed to give access to the 
crib, or the window itself could be shut 
down so that the child would not fall into 
the room. 


~ 


A Universal Clothes Rack 
\ ITH small rooms, every inch of space 

counts, so that the rack shown is 
most convenient. Facilities are provided for 
hanging suits, underclothing and ties, and 
devices have even been provided for taking 
care of shoes. We do not know what idea 
the maker had in mind when painting it 
white, but it is a good one since the rack 
can be distinguished in poor light. 


A Novel Bank Check 

NUMBER of banks are using the form 
42 of check shown in the _ illustration 
which does not differ materially from that 
which has been in use for a long time on 
money orders. The idea is, of course, to 
protect the customer against the raising of 
a check. On the margin, there are printed 
amounts on the left end of the check so that 
the amount of the check may be cut into the 





When the table is a table 
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Giving the apartment-house baby light and air without danger 


margin and any attempt to alter the face 
value will be disclosed immediately. 


A Latitudinally Bound Tire 


HE present automobile tire is bound 
by cords both longitudinally and _lati- 
tudinally in order to give sufficient body 





to the tire. The newly patented tire is. 
bound latitudinally—from rim edge to rim 
edge—but is not bound longitudinally. That 
is, while cords run crossways in the tire, 





no cords run in the circumference of the 
tire. As a result, the tire may expand and 
contract like a rubber band in the direction 
the wheel travels, but cannot change its 
other dimension. This condition gives a re- 
markable resilience to the new tire. Per- 
haps the most astonishing feature of the 


invention lies in the manner in which the 
new tire is fastened to the metal rim. All 
lugs, all bolts, the collapsible rim, and the 
shoulder are done away with. At the edges 





Holding the tire on the rim by air pressure is feasible 





Arranging clothing neatly 


of the new rim, the metal thickens to give 
a perfectly smooth top surface an inch 
wide with a twelve and one-half degree 
taper whose highest point is on the outer 
side. Correspondingly the tire has its edges 
formed in a nonelastic bead with an op- 
posite taper to that on the rim. The inner 
tube is put on the meta! rim of the wheel 
unit, the new tire slipped into place with 
no more than hand assistance, and the inner 
tube is inflated. 

The longitudinal elasticity of the new 
tire permits the air to absorb a large per- 
centage of the stresses which wear the 
common tire. When the new tire encounters 
a stone or other obstacle, thanks to iis 
elasticity, it tends to fold about the ob- 
stacle and absorb its shape rather than to 
pass the shock on to the car or to accept 
damage to itself. This elasticity absorbs 
the traction wave, or forward movement 
of the car and eliminates tire heating. 


Combination Table and Desk 
HE table which we illustrate is intended 
for the use of children. it may he used 

as an ordinary table, or part of it can be 
raised so as to form a desk, 


A Welding Wrinkle 
PRINCIPLE to be observed in all oxy- 
acetylene welding operations is never 

to direct the torch flame upon the welding 
rod to melt it, says Power. The flame 
should be directed against the joint so as 
to form a puddle of molten metal. The 
welding rod should be melted by the heat 
of the puddle and the radiation from the 
torch flame. By always forming a puddle 
in the V and adding to it from the welding 
rod, using the heat of the puddle to melt 
the rod, the welding operator is reasonably 
sure of obtaining penetration and cohesion. 
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When the table is a desk 
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Pasted Letters for Traffic Control 
y THEN we visited the armory at the 

recent Safety Congress at Albany, we 
were struck with the simplicity and prac- 
ticability of canvas letters which were pasted 
on the floor and we are now able to show 
our readers some excellent examples of how 
these letters work out in practice. Markings 
of various kinds are provided as well as 


letters. Arrows, curves for turns, et cetera 
enable almost any trafic problem to be 
solved. The letters come in pairs—back to 
back. The two letters or strips are separated 
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Breaking the cable’s armor 


at the top, then with a quick jerk they are 
pulled apart and are ready to be applied 
to the pavement—the surface of which must 
be perfectly dry and swept clean. The 
temperature, when applying the strips or let- 
ters, should be about 55 to 60 degrees 
Fehrenheit. A chalk line gives perfect align- 
ment. The letters or strips are lined-up on 
the chalk line—the letters being arranged 
to form desired words. A one-quarter inch 








Cooled, germ-free receptacles 


Canvas strips and letters are pasted on the pavement. 


SCIENTIFIC 





lap is provided. Then the edges are pressed 
down with the foot and the letters are ready 
to withstand the heaviest traffic which will 
not wear them out except after a period of 
three to five months or longer. The pave- 
ment markings look much more finished 
than if the letters were done by hand and 


the cost is less. 


Now Run by Electricity 
Ny Eaney all the milling plants at the 
A old tin mines of Cornwall, England, 
are now run by electricity, although steam 
is generally used for pumps and hoisting. 


Exit the Armored-Cable Hatchet 
Eber hatchet is a time-honored tool for 

cutting armored cable. It bruises the 
armor, leaves burrs on the wire and mashes 
the insulation. A manufacturer of armored 
cable, realizing these difficulties, has brought 
out a tool that makes cutting armored cable 
easy for the contractor. The tool is first 
gripped on the cable, then the handles are 
opened as far as they will go. This serves 


a 
*s 
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Center: How the letters are applied. Right: Strips are great aids to traffic regulation 


to break the armor. The handles are then 
closed and the armor and the wire is cut. 
The cable slips out of the tool and then it 
is possible to slide off the armor. 


Keeping Liquids Germ-Free 

HE inventor of this device is shown here 

with one of the removable ice chambers 
she makes for pitchers, punch bowls, et 
cetera to eliminate possibility of getting im- 
purities into the liquids from melting ice. 
The ice is confined in a detachable chamber 
which fits into the base of the bowl or 
pitcher. 


Protection from Snow and Cold 


HE device which we illustrate provides 

ample protection against snow, 
rain and extreme cold. These boots are 
both ankle length and knee length and are 
for wearing when using skis. They form 
a part of the ski itself. No snow can soak 
through so that the shoes or moccasins are 
kept dry. The boot—as we term it—is made 
of fabrikoid. A foot board is provided to 


sleet, 





Foot comfort and warmth for the winter sportsman 
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which the foot harness is attached. This 
new article will be of great service in the 
northern part of the United States’ and in 
Canada. 


Eliminates Sprinkling 
NEW type of electric iron eliminates 
the need of sprinkling, as steam is 
provided from a water reservoir in the 
handle. It is worked like any hand iron. 
A simple conduit leads from the reservoir 
to the heated bottom plate. The steam does 
the dampening, prevents scorching, saves 

















New tool cutting the wires 


time. The device spreads moisture evenly 
through tiny holes in the bottom plate. This 
forms a mist-like film of moisture that is 
evenly distributed between the ironing sur- 
face and the garment, dampening and fresh- 
ening the goods as the iron is used. Of 
course the added steaming feature does not 
in any way interfere with the iron for or- 
dinary work. 
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This iron sprinkles clothes 
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many times 


to get more 
power 
— put an RCA power Radiotron 


UX-120, UX-171, or UX-210 
in the lastaudio stage of your set. 


to get more 
distance 


(on « storage battery set) 


—put the new special detector 
Radiotron UX-200-A in the de- 
tector socket. 


> . * 


RCA is not only making Radio- 
trons steadily better—but is fur- 
ther improving reception with 
these new special Radiotrons. 
Keep your set up cto date. 


better than 
in— 1924 


“(ayn four times less drain on 
your “A” batteries than the 


storage battery tube of five years ago, 
the filament of a Radiotron UX-201-A 
throws across to the plate five times as 
many electrons—a steady stream of 
tiny electrical charges that carry the 
song and speech. This isa big increase 
in efficiency! 


And the Radiotron UX-201-A does 
not burn out-——unless you apply a 
huge, excessive voltage. It does not 
die gradually, but keeps its efficiency 
almost to the very end of its life. 


These are but.a few of the advances in 
vacuum tube making that have come 
from the laboratories of RCA and 
its associates—-General Electric and 
Westinghouse. Unceasing research 
brings continual improvement in 
RCA Radiotrons, making possible 


ever better reception—at lowered cost. _ 


RADIO CORPORATION 
OF AMERICA 


New York Chicago 
San Francisco 
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RCA-Radiotron 


MADE BY THE MAKERS..OF THE RADLOLA 
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Nitro-Glycerine Made Safer 

Om-wei_t shooting, one of the most haz- 
ardous of occupations, has been relieved of 
some of its danger through the invention of 
a new non-metallic container for the nitro- 
glycerine used in the underground blasts. 

In most oil fields of the world an explo- 
sion at the hettom of wells which have just 





shreds often contribute directly to the for- 
mation of bridges. 

The impregnated paper shell is made with 
end castings formed from a newly patented 
carbon-sulfur compound, the castings being 
firmly cemented in place. The new shells 
have a greater structural strength than tin 
and, it is claimed, are also more elastic, thus 








The old-fashioned “hell-wagon” that traversed the oil regions by night has given 
way to a motor truck, while the metal shell which contained the nitro-glycerine 
may give way to a paper shell such as shown above 


been drilled into the petroleum-bearing sand- 
stone stimulates the flow by shattering the 
rock and opening channels leading to the 
well opening. Subsequent blasts are placed 
in order to remove the paraffin which tends 
to clog the minute passages between the 
sand grains and to extend further the exist- 
ing channels. 

Nitro-glycerine is universally used as the 
explosive. It is lowered into the wells in 
shells from three to six inches in diameter 
and from 40 inches to 11 feet or more in 
length. 

From the first days of the oil industry 
these shells have been made of tin. But the 
undesirable features of that material led to 
a search for a superior material which ex- 
tended over the last 20 years. 

The greatest danger due to the use of tin 
tubes is in the generation of frictional heat 
while the shelis of explosive are being low- 
ered through the iron casing of the wells. 
It is not uncommon for premature blasts to 
occur from this cause, endangering lives of 
workmen and damaging or destroying wells 
which have cost many thousands of dollars 
to drill. 

A new type of shell which has recently 
been invented is made from compressed 
paper impregnated with molten sulfur. 
Sulfur melts at a temperature below the 
firing peint of nitro-glycerine. Therefore, 
the development of frictional heat softens 
the exterior of the sulfur shell and prevents 
the transmission of the high temperature to 
the explosive inside. 

The new shell also possesses the asset of 
being highly frangible. When the explosion 
takes place it is rendered into bits. Being 
combustible, most of these fragments are 
consumed by the heat of the blast. Those 
that survive are so small that they do not 
aid in the tendency of wells to stop up or 
“bridge” with rock fragments blown up into 
the casing by the shot. 

These bridges minimize or even nullify the 
effect of the explosion, as it is necessary for 
a well to clean itself immediately after the 
shot, through the action of its own flow of 
oil. Tin has a tendency to shred and these 


reducing the chances of premature explosions 
due to shocks received while they are being 
handled just before lowering them into wells. 


> * * 


Largest Metal Crystal Ever Made 

Tue crystal of copper shown in the ac- 
companying ,illustration, somewhat resem- 
bling a projectile in appearance, is 17 inches 
long, 2\4 inches in diameter, and weighs 
slightly more than 12 pounds. 

It was withdrawn from the electric fur- 
nace at a rate of one-quarter inch an hour. 
This permitted the atoms of copper to ar- 
range themselves regularly throughout the 
entire piece of metal. 

One of the outstanding properties of such 
single crystal copper is that it will conduct 
electricity 13 percent more efficiently than 
will ordinary copper, which is composed of 
tiny crystals in chaotic arrangement. An- 
other unusual property of single crystals is 
that a rod of the metal can be bent easily. 
Having been bent, however, the single crystal 
is broken up into small crystals, and then it 
is as difficult to bend as is ordinary copper. 

Numerous experiments and investigations 
are being conducted to determine the prop- 
erties of single crystal metals. 

In one of its remarkably compact and in- 
formative “Research Narratives” entitled, 
“Super Conducting Copper—a Tantalizing 
Achievement Which May Lead to Industrial 
Fceonomies,” the Engineering Foundation 
(New York) publishes the following state- 
ment contributed by L. A. Hawkins of the 
research laboratory of the General Electric 
Company at Schenectady, New York: 

“Professor A. E. Kennelly, in his Research 
Narrative, ‘A Retrospect in Research,’ tells 
how Lord Kelvin in 1857 found that copper 
wire used in cable manufacture differed 
much in conductivity, and urged that trans- 
atlantic cables be made of high-conductivity 
copper—chemically pure metal, capable of 
transmitting current with much less loss than 
occurred in the usual, more or less impure, 
copper. This was one of the early applica- 
tions of research to finding better electrical 
conductors. 


“From that day to this, pure copper has 
been used almost exclusively for electrical 
transmission. The only known miaterial with 
higher conductivity than pure copper is 
silver, a meta! too costly for use in line wires. 

“But in spite of this settled practice, in- 
teresting questions remained. Why is silver 
more conductive than copper? Why is 
copper, next to silver, more conductive than 
all other metals? Is its conductivity abso- 
lutely a fixed thing, or is it susceptible of 
increase by special treatment? 

“A small increase in the conductivity of 
commercial copper would have great value. 
An increase of even ten percent would re- 
lease for other fields an enormous tonnage of 
copper now used for transmitting power. 
The economic radius of all existing trans- 
mission systems would be increased ten per- 
cent, increasing by 21 percent the area 
served; or the underground cable subways of 
cities, so many of which are taxed to capa- 
city with their loads of today, could without 
enlargement carry additional loads of ten 
percent. 

“So, when Dr. W. P. Davey, of the re- 
search laboratory of the General Electric 
Company, found by calculations, based on 
the arrangement of the copper atoms which 
the X rays revealed, that copper composed of 
a single crystal should have a conductivity 14 
percent greater than ordinary copper, greater 
than that of silver, possibilities of great 
scientific interest were disclosed. In order to 
check his calculations, Dr. Davey proceeded 
to devise apparatus for producing large 
single crystals of copper. 

“The single crystals were made by very 
gradually heating and cooling pure copper 
in an electric furnace. When molten metal 
is quickly cooled, very small crystals are 
formed; if the melt is cooled slowly, the 
crystals are larger. Dr. Davey cooled the 
melt so slowly that only one crystal was 
formed, and that included all of the metal. 
By this method he was able to produce single 
crystals three-fourths of an inch in diameter 


of the substance—are built up in regular 
fashion. The crystals of copper, for ex- 
ample, are made up of very tiny cubes, with 
atoms of copper at the corners and centers 
of the faces of each unit. The large crystals 
grow in such a direction that the atoms are 
arranged in columns along the length of the 
crystal. It is this regular arrangement of the 
atoms, which, it is believed, gives to the 
single crystals their superior conductivity 
when compared with ordinary (polycrystal- 
line) copper, in which the crystals are small 
and the arrangement of these small crystals 
quite chaotic. 

“There is reason to believe that the con- 
ductivity of copper crystals along another 
axis from that measured may be even 60 
percent greater than the value for pure 
copper, but the growth of single crystals 
along this other axis has not yet been 
brought under control. 

“Unfortunately, there is no immediate 
prospect of utilizing commercially this newly 
discovered high conductivity, for the single 
crystals are very delicate and difficult to 
manufacture. 

“One of the first facts discovered about 
single-crystal copper was that the specimens 
could be bent double with one finger, but 
that strength was required to straighten them 
afterwards. A crystal of the size of a lead 
pencil, if given a jerking motion, bends like 
a stick of soft wax. Having been once bent, 
however, it acquires the properties of or- 
dinary copper, for the bending has trans- 
formed the large crystal into a mass of 


smaller ones.” 
. « aa 


“Coffin Nails?” 

Now that Prof. J. Rosslyn Earp, of An- 
tioch College, has just investigated tobacco 
smoking among students and stated that he 
finds that lowered mental efficiency is a con- 
sequence of smoking, and since his findings 
have been published in most of the news- 
papers and many of the magazines of the 








Courtesy of General Electric Company 
Dr. T. A. Wilson, of the research laboratory of the General Electric Company, 
holding the world’s largest single crystal of copper 


and six inches long, and one that is 14 
inches long. 

“The conductivity of these crystals was 
then measured, and, although the quantities 
involved were only 36/100,000ths of a volt 
and 18/1,000,000ths of an ohm, measure- 
ments by different methods were made which 
checked within one-quarter of one percent. 
The measured conductivity was 113 percent 
that of pure polycrystalline copper, within 
one percent of the calculated value. 

“In a crystal, the atoms—the unit particles 








land, some investigations made by Sir Hum- 
phrey Rolleston of the University of Cam- 
bridge, England, and published in the well- 
known medical journal, The Lancet (London) 
should be of increased interest. They are 
not inserted with any prejudice concerning 
tobacco, since the majority of the editors of 
the Scientific American, including the pres- 
ent writer, smoke. 

Tobaccos vary considerably in their nico- 
tine content, says Sir Humphrey, pipe mix- 

(Continued on page 372) 
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You need worry no more about dandruff, that 
unsightly nuisance, so embarrassing to both women 
and men. 

As you probably know, dandruff is a germ disease 
that no intelligent, fastidious person can afford to 
neglect. Because so often it is a warning of more 
serious scalp trouble—possibly baldness. 

There is one ideal treatment to control 
dandruff conditions—the systematic use 
of Listerine, the safe antiseptic. It really 
works wonders this way. 

The use of Listerine for dandruff is not 


LISE 


—and dandruff simply do mot get along together 


Now you can control it! 
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DANDRUFF? 





complicated. You simply douse it on your scalp, full 
strength, and massage thoroughly. You'll enjoy the 
cleansing refreshing effect. And you will be amazed 
to see how this treatment, followed systematically, 
does the trick. 

Moreover, Listerine will not discolor 
the hair nor will it stain fabrics. And 
it is not greasy. 

Try Listerine for dandruff. You'll be 

delighted with the results. 
Lambert Pharmacal Co., St. 
Louis, U.S. A. 
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Plylock is a laminated product 
made from selected veneers of 
genuine Douglas Fir. It is not to 
be confused with ordinary com- 
mercial fir plywoods, for every 
piece is built to the most rigid 
standards. It is made in 3-ply, 
5-ply and special thicknesses to 
meet individual needs. 


These beautiful Plylock 
panels supply countless 
industrial needs 


Manufacturers in many lines of industry are showing 
keen interest in Plylock,‘‘wood that's stronger than 
wood"’. For Plylock panels have advantages never be- 
fore combined in any one material; — great strength, 
light weight, freedom from cracking and checking,and 
most reasonable cost. Add this to the remarkable 
width of Plylock panels in proportion to their length 
(stock panels with unbroken outer grain may be had 
as large as 48 inches by 96 inches) and you see why 
Plylock is lowering costs and bettering quality in so 
many important industries. 





If you make automobile bodies, trunks or cases, cab- 
inets, doors, shelving, phonograph or radio sets, toys, 
desks or furniture, or any of dozens of allied lines, 
write at once for acopy of ‘The Pictured Story of Ply- 
lock’”’ and full information about this material. Full 
size samples will gladly be supplied, gratis, for experi- 
mental and development work in your own plant,and 
our research department is at your service. 


PORTLAND MANUFACTURING CO., PORTLAND, OREGON 
Plywood makers for 27 years 


PLYLOCK 


TSS Send for this Book— 










Your Copy of “The Pic- 
tured Story of Plylock” 
is ready. Write for it. 








3-ply Plylock cut away to show con- 
struction. Plylock is regularly made 
in 3 and 5 plies of finest Douglas Fir. 
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tures having the highest. The nicotine con- 
tent of the tobacco and its smoke do not, 
however, vary directly. Jt is the way in 
which the tobacco is smoked and the degree 
of combustion (formation of carbon mon- 
oxide) that are the important factors. Thus, 
Virginia cigarette tobacco contains 1.4 per- 
cent of nicotine, which is nearly twice as 
much nicotine as Manila cigar tobacco. Yet 
cigar smoke contains more than double the 
amount of nicotine found in cigarette smoke. 

The smoke of Virginia cigarette tobacco 
contains only .06 percent nicotine when 
smoked in a cigarette. But when burnt in 
a pipe, 37 to 53 percent of the content of 
the smoke is nicotine, or several hundred 
times as much. 

The degree of combustion—of which more 
later—is most complete in cigarettes, least 
in a pipe and midway in the case of cigars. 
In pipes as much as 70 or 80 percent of the 
nicotine in the tobacco may pass into the 
smoke, but a good deal depends on the 
length of the stem of the pipe. For example, 
a church-warden pipe with long stem allows 
the nicotine to cool and condense in the 
stem to such an extent that very little passes 
into the smoke. 
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But cigar smoke is powerful mainly on ac. 
count of its nicotine. 

Oddly enough, the older methods of using 
tobacco, namely, chewing and snuffing, are 
said to be attended by little absorption of 
nicotine. 

Everyone has noted the satisfying effects 
of smoking when hungry. It is explained 
thus: the motility or contractability of the 
stomach soon becomes paralyzed and re. 
mains so for an hour or so. And it is on 
this motility that the feeling of hunger de. 


pends, 
. 7 * 


Helping the Surgeon to See Red 
WHEN we think of the hospital operating 
room we picture it with spotless white tile 
floor and wainscot, white upper wall and 
ceiling, and white enameled furnishings, 
White has always typified cleanliness and it 
was natural that the attempt to eliminate 
dirt and bacterial contamination in the 
operating room should have led to the choice 
of white. There is one other reason for 
choosing white. The maximum reflection of 
light necessary for surgical work is best 
obtained from white walls and ceiling. 











Interior of an operating room at St. Luke’s Hospital in San Francisco. The 
finish is in green instead of white as is customary in operating rooms 


Nicotine collects in the moist area of a 
cigar behind the burning tip and, if it does 
not undergo complete combustion, may be 
carried into the mouth by the hot smoke. 
Therefore a half-burned cigar should not be 
relighted. Thus, it has been stated that a 
smoker who relights a pipe or cigar absorbs 
more poison than he would from ten ordinary 
smokes. 

According to Dixon, the smoke of one 
cigar contains as much nicotine as that of 
12 to 18 cigarettes. The general opinion, 
says Sir Humphrey, is that cigarette smoking 
is the form likely to give the worst results; 
then cigars, and lastly, pipes. He reverses 
this order, saying the evil reputation of 
cigarettes has been ascribed to their patron- 
age by unstable neurotics who are unable 
to stand cigars and pipes. Thus these 
critics have the cart before the horse. 

However, two other reasons are given for 
the more evil influence of cigarette smoking, 
—many more cigarettes than pipes are 
smoked, and the smoke is inhaled. Thus 
nicotine and carbon monoxide are more cer- 
tainly introduced into the body, and furfurol 
or furfuraldehyde, an artificial oil of ants, ex- 
erts its irritating effect, producing smoker’s 
throat and smoker’s cough. 

According to Armstrong, cigarette smoke 
contains up to one percent of nicotine, but 
more when smoking is rapid than slow. A 
Havana cigar when smoked quickly gives as 
much as eight percent of carbon monoxide, 
or as much as there is in London city gas! 
The effects of cigarette smoking appear to 
be chiefly due to carbon monoxide (this is 
the poisonous gas that is discharged in the 
exhaust of a motor car due to incomplete 
combustion, often killing owners who run 
cars in enclosed garages) ; also pyridine (an 
alkaline solvent), furfurol and ammonia. 





But despite these advantages of white, 
which experience has proved are largely 
theoretical, there are some very evident dis- 
advantages. These have been overcome in 
some hospitals, according to Dr. J. Marion 
Read of San Francisco, by utilizing colors 
rather than white as a finish for the operat- 
ing room. The colors used are dull French 
gray, dull ivory, olive green and dark 
“spinach” green. 

One of the first hospitals in this country 
to depart from the customary white operat- 
ing room was Saint Luke’s Hospital in San 
Francisco. When the new hospital was con- 
structed, the floor and wainscot of one of 
its operating rooms were finished in green 
tile. This was the idea of the chief surgeon, 
who called attention to the fact that the 
particular shade of green selected was dark 
or “spinach” green. This shade of green is 
the complementary color to hemoglobin or 
“blood” red. 

In this fact is to be found the reason for 
departing from the conventional white as an 
environment for the surgeon. Its dazzling 
brightness is blinding to the surgeon’s eyes 
when he raises them from the operating field 
where the predominating color is red. Com 
plementary colors afford the greatest eye T 
lief and, in this case, both theoretically and 
practically, dark green proves the most effi 
cient in combating the color fatigue to which 
the surgeon is subjected. In addition to 
lessening color fatigue, complementary colors 
also intensify their opposites. Thus the 
operating field stands out more clearly in 
the surgeon’s vision after gazing for a Mo 
ment at green. To bring this relief and 
contrast closer to the surgeon’s eyes, the 
wound is often surrounded by blue denim, oF 
black towels instead of the usual white ones. 

There are some very curious and interest: 
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ing facts regarding these two complementary 
shades. For example, green has long been 
recognized as restful to the eyes. This is 
illustrated by the use of green for eye shades, 
automobile sun-visors and many non-orna- 
mental lamp-shades. Green also suggests 
coolness, perhaps because it is the predom- 
inating color in trees and grass. This 
thought brings to mind one of the most as- 
tonishing relationships in the world of na- 
ture, the similarity between the green pig- 
ment of plants and the red coloring matter 
in the blood of animals. 

€hlorophyll is the chemical substance 
which gives all green plants their color, 
while hematin is responsible for the red color 
of blood. These are both very complex sub- 
stances, yet chemical analysis reveals that 
they are almost identical in composition. 
The chief and practically the only difference 
between them is that hematin has one atom 
of iron in the molecule, while chlorophyll has 
none. It is probably this atom of iron which 
is responsible for the difference in color be- 
tween “chlorophyll green” and hemoglobin 
or “blood red.” 

These green and red chemical compounds, 
besides being essential to the respiration of 
plants and animals, respectively, are also 
important in the physiology of vision. That 
is why the esthetic white operating room 
gives way to the more practical green one in 
which natural conditions are simulated and 
vision is aided. 

= = ~ 


Real Estate Broker Makes 
Interesting Telescope 

To the editors, it is an everlasting source 
of marvel that so many expert mechanics 
exist among those whose vocations have no 
connection with skilled manual work. For 
example, the telescope made by H. L. 
Rogers, 10 Adelaide Street, Toronto, On- 
tario, is a credit to its maker. At our re- 
quest, Mr. Rogers submitted the following 
letter describing his telescope. 

“I enclose two snapshots of a six-inch 
reflecting telescope, the construction of which 
was inspired and directed by your articles 
by Russell W. Porter, and by your wonder- 
ful littke book on the subject. 

“As I have a rather poor horizon near my 
home I decided to construct a telescope 
which would be more or less portable, and 
so I built the equatorial mounting of one- 
quarter inch brass plate throughout, feeling 
that this would give me a fairly light, and 
yet strong, instrument. Where the plates 
are joined at right angles, I used a home- 
made end milling cutter with a 7/32-inch 
central hole and milled dowels on the edge 














Mounting of the Rogers telescope 


of the upright plates. These were rivetted 
through adjoining plates, forming a very 
Strong and neat joint. The milling cutter 
was used to clean out the spaces between 
the dowels. 

“The construction of the mounting follows 
fairly closely the principle outlined by Mr. 
Porter on page 31, ‘Amateur Telescope 
Making.” The photographs show a slow 
Motion of the equatorial plate. This has 
Proved very satisfactory and rigid. 

“The spindle of the slow motion is a 
three-eighth inch brass rod, threaded with 
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—then imagine it 


split Avelve times 


The paper on which this is printed is approximately 
three one-thousandths (.003) of an inch in thickness. 


The mechanics of America are grinding in everyday 
practice within limits of accuracy of twenty-five ten- 
thousandths (.00025) of an inch—that is just about 
one-twelfth the thickness of this paper. 


Grinding means accuracy and mechanical accuracy is 
essential for speed and dependability. 


Grinding in recent years has revolutionized metal work- 
ing methods. Grinding Wheels and Grinding Machines 
are employed in all modern machine shops to obtain 
extreme accuracy, rapid production and low cost. 


“Grinding” and “Norton” are synonymous. Norton 
precision grinding machines have made possible fast 
production with precision. Norton abrasives trade- 
marked “Alundum” and “Crystolon”—in grinding 
wheels and as a polishing material—have secured a 
strong footing in practically every industry. Norton 
Refractories and Laboratory Ware are fast becoming 
factors in the power plant, foundry, laboratory and in 
research work in general. 


When thoughts turn toward extreme accuracy and 
research, they turn toward “Norton”—the machines of 
precision, the abrasive products of the electric furnace. 


NORTON COMPANY - - WORCESTER, MASS. 


NORTON 





Refractories~Floor 
and Stair Tiles 




























































































































‘ _ . Nov! 
374 SCIENTIFIC AMERICAN NOVEMBER, 1926 
expen: 
is, aft 
end,” 
“Th 
said, 
and h 
part } 
ing & 
an im 
phere, 
proxin 
ful we 
Eve 
yielde 
alyzed 
of fre 
minoic 
: wy , So the fo 
| gen 0! 
However storms may interfere with travel, telephone operators are at their posts plants 
Altk 
“ye ° gen il 
n Unfatling Service oth 
with 
| use tc 
of nit 
Americans rely upon quick commu- _ telegraphs and every means of com- plants 
nication and prove it by using the munication and transportation would mersec 
telephone seventy million timesevery be overburdened. The streets and Mr. Rogers’ equatorial telescope, made almost entirely of brass The 
twenty-four hours. In each case elevators would be crowded with le 
) @ Nhere > ’ . vere T - ~ e ° ‘ a ant 
some one person of a hundred mil- messengers. Newspaper men, doc- 24 threads to the inch from end to end, two pieces of brass tube with 45-degree ends oe . 
lion has been called for by some tors, policemen, firemen and _busi- with a steel boss threaded and soldered to which are split and sprung into the inside = 
other person znd connected with ness men would find themselves fac- the middle of the brass rod, engaging three of the eyepiece tube, giving an adjustable, — 
him by means of telephone wires. ing conditions more difficult than | teeth on the steel slow-motion plate. The yet firm mounting for this mirror. vot 
So commonly used is the telephone those fifty years ago, before the | iatter ‘lo of cheat enccinwecnth inch cold “The base plate of the mounting is - 
that it has come to be taken for telephone had been invented. per « o. Raat rod ‘4 —— - “re equipped with adjustable feet. The oak drogen 
aie * : 4 : : ‘ one-half inch blocks and is threaded through wn i ° 
granted. Like the air they breathe, To prevent such a catastrophe is | th Th etl ‘ “ anne che a in the photograph has proved monia. 
é — Atak of I 2 : them. e adjusting wheels are threaded very satisfactory and as rigid as one could 
people do not think of it except the daily work of three hundred d soldered to the spindl hown in the ex ; : proces 
when tn rave tactences they feel the . 2 h and soldered to the spindle, as shown in the expect. I intend to fit the stand with plumb Th 
lack of 7 é ‘ y : thousend telep one men and women. | photograph. This turned out to be a suit- and compass, for rough adjustment. al 
2CK OF it. To maintain an uninterrupted and able slow motion. “I have not kept precise track of the oo 
Imagine the seventeen million dependable telephone service is the “I had intended using a slow motion only expense for materials but I believe I could mh 
American telephones dumb, and the purpose of the Bell System and to } on the equatorial plate but the type above safely say that the expense would not be py 
wires dead. Many of the every-day that purpose all its energy and ype pre! a a age that I more than between 40 to 50 dollars—pos io a 
activities would be paralyzed. Mails, resources are devoted. oe oe? a ae ae a years 
around the declination axis, which gives a “All brass parts have a brushed finish, Hell 
very fine control of the instrument. — polished and lacquered, and the instrument The 
n Some cases nv = pry hen = has quite an attractive appearance. pam 
- , q choring the inch steel rod for the bal- “The blocks holdi | ial ol : 
AMERICAN TELEPHONE AND TELEGRAPH Company | Swmne tix e blocks holding the equatorial slow | varies 
ee a — es done a a motion each consist of two pieces of brass | te 
. the rod runs throu two oak distance- ; 
AND ASSOCIATED ComPANIES ; aich hold ia . A soldered together to make one-half inch lo 
pieces whicn hod the tube in place. thickness, and the joint is quite invisible. € 
flat area about three inches long was filed “The instrument has been in operation | . 
on the rod. Engaging this flat is a one- only about one week and I have already 
quarter inch steel plate. This clamps the eyamined the rings of Saturn and a wonder. 
rod very securely to the base plate, as it fully beautiful image of the moon, with per 
has such a large bearing on it. The tele- fect definition. It is astonishing how many 
scope tube is held by 1%-inch brass bands grarg make their appearance in the instru 
as: catia saci tli, a looped at their ends to take one-quarter inch ment which are not visible to the naked 
i ~-CENTENNIA HE BELL SYSTEM LOOKS FOR- brass screws and nuts. : eye, and I am now faced with the necessity 
ARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION The flange for the eyepiece tube WaS of brushing up my astronomy in order to 
easily swaged out of a piece of 3/32-inch now what I am looking at. [Many ama 
—<—<—_<———7 rae _ finished in the — £ 26 teurs, having completed their telescopes, 
CaneRs CAMERA CRAFT ‘; - volled. Sica a co is . - write that they are facing the same neces 
A M y gage, hard-roliec rass fastened wit . sma sity. We recommend Fath’s new “Elements 
MI enthly Photographic Magazine round-head screws and nuts. Solder is also 4¢ Astronomy.” a lucid. up-to-date book for 
jj] covers ry tee by sweated into the joints, making a very 4, ase My Edi a 
practical, interesting and strong and light tube oe lagen 
Ss ) . “ 2 ° 
13 Cents the Copy — $1.50 by the Year “AN i pe ya a I found, after wasting a lot of time, that 
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LEA ORK AND ENGRAVING Catalogue and price list free. them to form adjustable stops, against which “Qe dhs wisili. bewever, antias Ge 
A fine trade commanding a good salary and your NATIONAL LIST COMPANY the three arms of the speculum cell are ¥ A & 
services always in demand or you can Dept.S A Newark, N. J. ‘ ‘ strument has proved a very interesting recre- 
start in business for yourself. At held by wing nuts. The speculum cell is ._,. i] I leased with the 
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a4 Clark Street Glen Ridge, N. J. 23 Back Bay Boston, Mass. second diagonal mirror is clamped between to be equivalent to 44 pounds per acre 
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expensive imported Chile saltpeter. There 
js, after all, a “pot of gold at the rainbow’s 
end,” at least for the farmer. 

“The Canadian experiment,” Dr. Shutt 
said, “covered a period of seventeen years 
and has given valuable information on the 
part played by rain and snow in maintain- 
ing soil fertility. Precipitation also plays 
an important role in purifying the atmos- 
phere, and the Ottawa experiment has ap- 
proximately measured the extent of this use- 
ful work.” 

Every rain and snowfall for 17 years that 
yielded enough for experimentation was an- 
alyzed, Dr. Shutt explained, and the amounts 
of free ammonia, nitrates, nitrites, and albu- 
minoid ammonia were measured. These are 
the forms in which occur the sort of nitro- 
gen of the air which can be assimilated by 
plants as food. 

Although air is normally four-fifths nitro- 
gen itself, it is only the small quantities 
of this substance already in combination 
with other chemical elements that are of 
use to plant life. "The enormous quantity 
of nitrogen gas in the air is useless, and 
plants may starve for nitrogen while im- 
mersed in an atmosphere of it. 

The “combined” forms of nitrogen enter 
the air in various ways, Dr. Shutt said. 
Plant and animal matter contains nitrogen, 
and ammonia gas forms and goes into the 
atmosphere when these decompose. Smoke 
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variations. Around Ottawa, the average 
amount of nitrogen thus added to the soil 
is from six to seven pounds per acre in a 
year. During one year this amount jumped 
to more than 11 pounds. This was believed 
to be due to the new factories in the vi- 
cinity. 

Snow is decidedly poorer in nitrogen than 
rain, it was found. It carries only one-half 
as much free ammonia and also considerably 
less of the other nitrogen compounds. Snow 
carries only about half as much useful nitro- 
gen as an equal amount of rain, and as 
there is more rain than snow during the 
year, rain contributes nearly six pounds of 
nitrogen to the soil while snow gives a 
little more than one pound.—Science Service. 

* * + 


Electrical Prospecting Method 
Finds Gold Deposit 


A coLp ore deposit thought to be of 
gigantic proportions has been discovered at 
Boliden, Sweden, in the province of Vester- 
botten, not far from the Arctic Circle, ac- 
cording to Dr. Axel Gavelin, head of the 
Swedish Geological Survey. Electrical pros- 
pecting methods developed by Hans Lund- 
berg and Karl Sundberg, mining engineers, 
are responsible for the find. It comprises 
34 ore bodies, all covered by glacial drift, 
swamps or lakes. 

Discussing the find, Dr. Gavelin said it 
was all the more interesting because of the 
unique methods by which it was discovered. 
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from houses and factories spills its com- 
pound nitrogen into the air, and lightning 
bolts in thunderstorms smash atoms of hy- 
drogen and nitrogen together to form am- 
monia, just as the difficult electrical “arc 
process” does in the man-made laboratory. 
These substances are sooner or later washed 
out of the air into the soil. 

Most of the combined nitrogen of the air 
occurs as free ammonia, and this is always 
much larger after forest or bush fires. There 
has also been a steady increase in recent 
years in ammonia in the air, Dr. Shutt said, 
because of the increased use of soft coal. 

The amount of total nitrogen brought 
down to the soil out of the sky each year 
varies greatly, according to Dr. Shutt, and 
it is not always possible to account for the 
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The electrical “divining-rod” is no poor re- 
lation to the “witching rods” found through- 
out the world, he said, for the new electrical 
device is based strictly upon established 
scientific principles and no element of mys- 
ticism enters into its operation. A parallel 
electrical field is conducted into the earth 
and equipotential lines in the surface are 
fixed by the use of extremely sensitive tele- 
phones. By delicate electrical instruments 
it is possible to chart the field electromag- 
netically. The disturbances in the electrical 
field thus shown make it possible to locate 
ores because of their electrical properties. 
As most of the outcroppings of ore to the 
surface of the earth have long since been 
discovered, the new method is of great im- 
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Courtesy “Engineering and Mining Journal Press"’ 
How the ore body is located, using two movable electric probes connected with a 
source of several thousand volts, alternating current. If the rocks below the sur- 
face were homogeneous, the lines of equal voltage would be straight, (see upper 
If of drawing). If an ore body dies concealed, these lines are distorted by it, 
(lower half of drawing) 
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Courtesy **‘Power”* 


A cross-section of the new French Diesel engine for motor trucks 


portance at this time, Dr. Gavelin pointed 
out, because with the system, it has been 
found possible to locate ores at barren and 
rocky places where the existence of ores 
could not possibly be predicted by any other 
known method. 

The extent of the new find has not been 
determined, no borings having as yet “struck 
bottom” or penetrated through the ore. One 
deposit was traced through ice to the bottom 
of a lake, thirty feet down. Besides gold, 
the ore contains silver, copper, sulfur, ar- 
senic and iron. The arsenic deposit is 
thought to be the richest in the whole 
world. Preparations for the construction of 
a railroad to Skelleftea on the Baitic coast 
have begun.—-Science Service. 

* * * 

Chromium on Printing Plates 
Saves Money in United 
States Mint 
Tuat a thin film of metallic chromium, 
electroplated upon a metal currency print- 
ing plate, would cause the plates to with- 
stand the wearing action of the printing 
presses better than if the plates are made 
of the hardest steel, is the outcome of the 
tests of this process at the United States 
Bureau of Engraving and Printing. Not 
only do the plates wear longer, but they 
cause the intricate detail of the bill designs 
to come more sharply into relief, thus afford- 
ing further protection against counterfeiting. 
The method, worked out by chemists of 
the United States Bureau of Standards in 
collaboration with officials of the engraving 
bureau, deposits a film of metallic chromium, 
thinner than an ordinary sheet of paper, 
upon a finished steel or copper-nickel plate. 
After machining to sizes suitable for clamp- 
ing on the presses, of which there are sev- 
eral hundred in daily service, the plates are 
placed in a special chromium plating bath. 
Under carefully controlled conditions the 
deposits on the plates have a beautiful sil- 
very lustre, the operation requiring, in the 
case of the nickel plates, only thirty minutes, 
and of steel, twice as long. Harder than 
the hardest steel, the plates yield from 
50,000 to 100,000 impressions of eight bills 
each, and in some cases considerably higher 
numbers. An additional advantage of the 


method has been the discovery that after 
such a run, the chromium film may be re- 
moved chemically and a new film put on, 
thus obviating the necessity of making a 
new plate. 

It is predicted that the method, already 
used to some extent on plates from which 
labels and similar commercial articles are 
printed, will find a much wider usage in the 
“shells” or electrotyper’s plates from which 
books and periodicals are produced.—Science 
Service. 

* * * 
Diesel Engine for Motor Trucks 

Wuart is stated to be the lightest oil en- 
gine built, weighing only 11 pounds per 
horsepower and consuming less than one 
half pint of gas oil per horsepower is de- 


scribed in the August 3, 1926, issue of 
Power (New York). This is the Peugeot- 
Tartrais engine, built in France. A similar 


engine is about to be put on the market, says 
Power, for use—at least at first—in motor 
trucks. 

The original engine was built late in 1922 
and was employed immediately to drive 4 
five-passenger touring car. The mileage ob- 
tained was 14% miles per gallon of this oil, 
which, of course, costs much less per gallon 
than gasoline. 

The design proved so complicated as to 
make the production cost of the engine pro- 
hibitive, but after several changes, including 
the increase of compression to 475 pounds 
per square inch, the fuel consumption came 
out at .45 pounds per horsepower-hour. (One 
pound per horsepower-hour is the ordinary 
fuel consumption of the gasoline motor.) 

A cross-section of the new engine is re 
produced in these pages. The only type to 
be built at first is a two-cylinder, two-stroke- 
cycle, motor-truck engine, of 50 to 55 horse 
power maximum at 1,400 revolutions per 
minute. The bore is 4.73 inches and the 
stroke 5.906 inches. 

oe cd 


Odd Boat Propelled by Pumps 


One of the favorite dreams of the imprac- 
tical, would-be inventor is the jet-propell 
vessel. In this type there is a tunnel e* 
tending forward and aft through the ship, 
and open to the water at either end. Some 
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where in its length a pump is mounted and 
the ship is propelled by reaction from the 
current of water forced out behind. This 
method works but it is not as efficient as 
the ordinary screw propeller—that is the 
real fly in the ointment. However, such a 
craft has been built in England, for use 
under circumstances where the matter of 
relative efficiency is far outweighed by 
special circumstances. 

“There are,” says Engineering (London), 
“some exceptional cases of transport by 
water, when it is necessary to provide for 
a much greater flexibility in maneuvering 
than is usually obtainable with ordinary 
types of craft and propulsive machinery. 
Recently such conditions had to be met by 
a ferry boat for transporting passengers at 
the Royal Albert Dock, London, and a solu- 
tion was found in an application of the 
Gill hydraulic propulsion system. 

“It was found necessary in this ferry ser- 
vice to provide a small vessel capable of 
moving in any direction, either ahead or 
astern, and at any angle up to broadside on. 
A condition, which was imposed on the de- 
signers, was that the craft should be handled 
entirely by one man from a position at the 
forward end of the hull. No form of rudder, 
screw or other outboard projection was al- 
lowable, because of the liability of such de- 
vices to foul obstructions. The stipulation 
also was made that the boat should be able 
to work its way into very confined spaces, 
such as between barges and vessels at moor- 
ings or lying alongside the quay walls. Fur- 
ther it had to be capable of being held 
against quay-side steps or stages without the 
necessity for tying up. All the propulsion 
and steering mechanism had to be such as 
to be entirely free from possible troubles 
due to working in water encumbered with 
floating debris, ropes and other obstruc- 
tions,” 

In these columns we reproduce from 
Engineering a cross-sectional drawing of the 
craft which was designed and constructed to 
fit the circumstances named above. The hull 
measures 30 feet by eight feet and is built 
of steel. It is propelled by a three-cylinder 
internal combustion engine which is outlined 
in the drawing. This engine is mounted 
athwartship and is geared to the vertical 
shaft of the pump by means of bevel gears. 
When the impeller at the bottom is rotated, 
the water is drawn up into the gooseneck 
tube shown in the drawing. It then circles 
up and around and issues from the deflec- 
tion valve shewn at the bottom on the left. 
This is simply a system of vanes for direct- 
ing the outgoing current of water, and it 
can be swung entirely around in a circle by 
means of the handle shown at the top of its 
vertical shaft. By means of this handle the 
vessel can be maneuvered by one man. In 
fact the vessel described is strictly a one- 
man craft. 

The boat has been tested and is said to 
be performing satisfactorily. “A consider- 
able margin was found to exist over all the 
stipulations regarding speed, maneuvering 
and carrying capacity,” says Engineering. 
“Satisfactory results were also obtained in 
regard to freedom from fouling among ob- 
structions. In addition to the acceptance 
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trials, tests were made to determine the dead 
pull exerted by the vessel when under power, 
with the complete range of running up to the 
normal duty. These tests showed that the 
old empirical rule that a pull of a ton 
should be obtained with tugs and similar 
craft for every 100 horsepower supplied to 
the shaft was complied with.” 


* * * 


Accidental Discoveries in 
Industrial Science 


THE story of how an Italian laborer, 
seated on a box eating his lunch in a plating 
plant, made a lasting contribution to his 
employer and to science, is told by Dr. 
William Blum, chemist of the United States 
Bureau of Standards and president of the 
American Electrochemical Society. 

Officials of the company in question, 
makers of phonograph records, upon noting 
a marked increase in the hardness of the 
copper disks from which phonograph records 
are stamped, subsequently sent samples of 
the plating bath for analysis, which revealed 
that organic matter was present. 

At a complete loss to explain the presence 
of any foreign matter in their electrolytes 
used for depositing copper electrically, a 
careful inquiry developed the fact that an 
Italian laborer had playfully flipped a piece 
of cheese at a fellow worker, the cheese 
missing its mark and falling into the tank 
where the metallic disks containing phono- 
graphic records were being plated. The 
phonograph company found that the harden- 
ing effect was due to the casein in the 
cheese, which material they therefore have 
continued to add to their solutions. The 
increased hardness of the copper allows a 
considerable saving because more records 
can be stamped in molten wax from the 
harder disks. 

At another plant, in the research labora- 
tories of General Motors, tests were being 
conducted to determine the cause of knock- 
ing in gasoline motors. One of the chem- 
ists conceived a brilliant idea: possibly 
knocking in motors was due in some way 
to the colors present inside the cylinder 
during combustion. Going to the chemical 
storeroom, he asked for some colored chem- 
ical soluble in gasoline. Out of some 10,000 
at hand, the storekeeper gave him iodine, 
the only chemical in the lot which had the 
property of eliminating knocking! The 
color guess was wrong; but due to the happy 
circumstance of picking up iodine it was 
possible to solve the riddle of knocking in 
gasoline motors, and to work out the theory 
of anti-detonants which, it is believed, will 
bring about revolutionary changes in the 
design of internal combustion engines.— 
Science Service. 

* * * 


Automobile Exhaust Gas Harmful 
to Police 

How much automobile exhaust gas does 
a busy traffic policeman inhale in a day? 
A little too much, according to tests made 
on over 30 patrolmen stationed at lively 
corners. Results of these tests, which have 
just been reported to the American Medical 
Association, are believed to confirm the pos- 
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Cross-section of the hull of the jet-propelled boat 
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THE big question before the house today, Gentlemen, 
is—“ Shall we put up with expensive metallic bearings 
that lap up our oil by the gallon and then fail us at the 
first lack of attention, or shall we rid ourselves of this 


nuisance for once and for all by 
installing Arguto—the bearing 
that goes 20 years without a 
drop of oil or a moment’s 
attention?” 


On this particular question I ex- 
pect a unanimous vote for the 
leader of the “drys.” 


Your request will bring complete 
information on this remarkable 
non-metallic bearing. 
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sibility that such workers might be inhaling 
enough of the dangerous carbon monoxide 
gas to affect their bodily condition. 

The investigation was conducted by Dr. 
Elizabeth D. Wilson, Dr. H. R. Owen, and 
Miss Irene Gates, all of Philadelphia, Penn- 
sylvania, and Wilfred T. Dawson, of Galves- 
They report that after eight 
hours spent close to automobile fumes, some 


ton, Texas. 
of the traffic policemen had enough carbon 
their blood to slight 
headache and quickened pulse rate. In some 
running up followed by 
dizziness and dimness of vision. The carbon 
taken into the usually 
eliminated from the blood by the next morn- 
But they suggest that if the 
and trouble- 


monoxide in cause 


cases, stairs was 


monoxide system is 
ing, they find. 
condition should become severe 
some it may be necessary for police depart- 
ments to shorten the hours of 
crowded sections of a city. 

state that in the past 
few years a number of traffic officers in Phil- 
adelphia have complained of headache, slight 
nausea, and muscular weakness at the end 
of the day after duty in the most congested 
mercantile districts of the city, and that 
these symptoms might be traced to carbon 
monoxide.—Science Service. 
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Courtesy of the American Museum of Natural History 
The tiny five-toed Eohippus of the 
Eocene Epoch, perhaps 55,000,000, 
years ago, compared in size with the 
skull of a modern horse 


Man and His Horse—W hence? 


Two new books which the reviewer treats 
together only because they were read to- 
gether are: “The Pedigree of the Human 
Race,” by Prof. H. H. Wilder (Henry Holt 
and Company, $3.25), and “The Evolution 
of the Horse,” by Prof. F. B. Loomis (Mar- 
shall Jones, $3.00). 

New books about evolution keep on arriv- 
ing, yet each seems to fill a previously un- 
occupied niche. Professor Wilder’s book 
covers the evolution of man and his ances- 
tors from the Permian Period reptile evolving 
into the ancestral mammal. Its main stress, 
in fact, is laid on the early roots of man’s 
evolution, down through the anthropoid 
stages, rather than on the already well cov- 
subject of the early man 
This is a book mainly for two 
classes of readers: those who have read 
popular books on evolution and thought 
them superficial, and those who have read 
scientific works on the early races of man 
and have thereby had their curiosity aroused 
concerning the various stages that preceded 
this phase of man’s ancestry. The book is 
not, in the main, elementary in treatment 
and the previous reading of even a little 
geology and zoology would doubtless render 
its pages more significant. The reader of 
rather studious tendencies will find this an 
invaluable mine of organized information 
from which to draw. 

Professor Loomis’ book on the evolution of 
the horse is considerably less of a study 
book than the above. “This volume,” the 
author says in his preface, “i 


€ red races of 


proper. 


is an attempt 
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to describe in as simple terms as the writer 
can command, the story of the evolution of 
the horse. It is hoped to present the speci- 
mens and our ideas about them, so that the 
reader will have a picture of the whole 
history, and be able to place in it such 
details as he may find in museums, or in 
the wide open country.” The reviewer be. 
lieves that Professor Loomis has succeeded 
in realizing the hope thus expressed, for the 
language of his book is, in the 
technical and easy. In fact, one obtains the 
impression that he is listening to an able 
but modest authority who might be seated on 
a veranda of a summer's rather 
informally telling the fascinating story of 
the vicissitudes through which a little five. 
toed animal of the Epoch passed 
while evolving into numerous equine species, 
most of which are now extinct. 

If anyone has ever wished that he could 
drop work and go west to dig fossils of 
horses and various extinct animals he will 
relish this book, for that is what its author 
has been doing for years. In it, he presents a 
clear picture of the methods by which this 
romantic quest is performed. Since the 
evolution of the horse is known better and 
in more detail, than that of any other animal 
except possibly, the camel and the elephant, 
it can be —, said that Professor 
Loomis not only knows how to tell a plain 
story but has a real story to tell. 

In each of the works mentioned above 
there are a few slips, but they are compara- 
tively too trifling to mention, in view of the 
general excellence of the rest. 


main, non- 


evening, 


Eocene 


. * * 
A New Springfield Telescope 
Mounting, Large Size 
Tuose of the amateur telescope makers 


who have taken interest in the so-called 
“Springfield” type of mounting for tele 


scopes having a fixed ‘eyepiece, will doubt- 
less be further interested in the telescope 
of that type recently constructed by Donald 
Alden Patch, of 38 Crescent Street, Spring: 
field, Vermont. Mr. Patch is a new initiate 
of the “Telescope Makers of Springfield.” 





Mr. Patch and his large Springfield 


equatorial mounting 


A photograph of his telescope is reproduced 
in these columns. 

For the benefit of those who have not 
already become inoculated with the “bug” 
of amateur telescope making, an explanation 
of this type of mounting is in place. The 
light from a star passes down the open tube, 
and is reflected up again from a mirror at 
the lower end. Due to the concavity of this 
mirror, the light returns as a cone which in 
the present case would reach a point about 
even with the open end of the big tube. 
However, in this type of telescope 4 small 
prism with a diagonal face is rigidly su 
pended inside of the tube, in line with its 
axis. This prism turns the cone of light at 
right angles. A second prism placed di- 
rectly beneath the eyepiece tube (which 
shows in the illustration), receives 4? 
again turns the diminishing cone of rays 
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upward directly into the eye of the observer. 

The virtue of this arrangement is, that no 
matter what the position of the tube, the 
prisms send the image of the star to the eye 
of the observer without forcing him to con- 
tort his body like an acrobat. He is always 
looking comfortably down, as if through a 
microscope. This type of mounting was 
originated by Russell W. Porter of Spring- 
field, Vermont, and several satisfactory tele- 
scopes that work on this principle have 
already been made. For example, one of 
the smaller size having a six-inch mirror is 
shown on page 212 of the September issue 
of the Scientific American. 

Mr. Patch has now completed a mounting 
of the original Springfield type but heavier, 
permitting the use of a ten-inch or a twelve- 
inch mirror. The sketches on pages 32-33 
of “Amateur Telescope Making” show this 
size. Mr. Patch posed as the model for 
these sketches when they were originally 
made. His present mirror is 84% inches in 
diameter, and its focal length is 60 inches. 
The mounting is made of cast iron, although 
bronze castings may be obtained. The blue- 
prints of this larger size of Springfield 
mounting show little variation from those 
of the smaller size, the principle being the 
same in each case. The rod which extends 
to the left carries a counterweight which 
could not be included in the picture. 

Numerous inquiries concerning the man- 
ner of subdividing the setting circles of 
small telescopes having reached the editor, 
it may be said that ordinarily, the declina- 
tion circle should be divided into single 
degrees and the polar or hour circle into 
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place in the body during sleep is still very 
limited, says Dr. Richter. Although there 
has been almost no experimental investiga- 
tion of sleep, it has been the topic of an 
almost endless number of theories and spec- 
ulations. Scientists knew—or rather thought 
they knew—that the depth of sleep reaches a 
maximum before the end of the second hour, 
and then rapidly decreases again to a low 
level, at which it remains, with small fluc- 
tuations, until the end of the sleep period. 

We have all heard statements similar to 
the above, but Dr. Richter characterizes them 
as fallacies. When the tests from which this 
fallacy took growth were made, years ago, 
the subjects were constantly under a strain, 
waiting to be awakened, and accordingly the 
sleep was never normal. Dr. Richter avoided 
this factor in his experiments. His records 
were obtained by measuring the resistance 
offered to the passage of an imperceptible 
galvanic current from one hand to the other, 
using special zinc electrodes, covered with 
paste made by mixing kaolin with saturated 
zinc sulfate solution. These can be easily 
attached and removed, usually without inter- 
rupting sleep. The resistance was measured 
with a string galvanometer. 

By means of the equipment described, Dr. 
Richter demonstrated conclusively an un- 
usually interestin;; fact—that the resistance 
is localized almost entirely in the skin of the 
body. A puncture through the skin with a 
needle, even the finest, reduces the resistance 
instantaneously practically to zero. As shown 
in the graph reproduced, the resistance meas- 
ured from back of the left hand to back 
of the right hand, remained steadily at over 
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From Proceedings of the National Academy of Sciences 


How the nerves control electrical resistance 


l-degree divisions, each of which is again 
subdivided into six equal parts. Since the 
earth revolves 15 degrees in 60 minutes of 
time, these 15-degree divisions correspond 
to one hour, and each of their six-part sub- 
divisions corresponds exactly to ten minutes 
of time. 

Mr. Patch’s telescope is solidly mounted 
on a concrete pedestal but may be taken in 
at night. He has run a duplex electric 
light wire through a buried conduit to the 
pedestal, and thus he has light at the tele- 
scope when he needs it. A telescope of this 
general size will magnify from about 60 
diameters (using a one-inch eyepiece) to 
120 diameters (using a one-half inch eye- 
piece) under atmospheric conditions obtain- 
ing in the east. In parts of the west where 
the atmosphere is not so hazy, a stronger, 
one-fourth inch eyepiece giving 240 diam- 
eters, could safely be used. Occasionally, 
this size may be used in the east. 

+ * *« 


Sleep Tested Electrically 

Tat the electrical resistance of the body 
is markedly increased during sleep and that 
the quality of our sleep may be measured 
and studied experimentally by electrical 
methods, is the remarkable discovery made 
by Dr. Curt P. Richter of the Psycho- 
biological Laboratory at Johns Hopkins 
Hospital (Baltimore) and described in the 
March, 1926, Proceedings of the National 
Academy of Sciences (Washington). In one 
case the onset of sleep automatically raised 
the electrical resistance of the body from 
30,000 ohms to 500,000 ohms. 

Our knowledge of the changes which take 


500,000 ohms from 12:48 p.m. to 1:05 p.m. 
At this instant, a hole through the skin of 
the left hand caused a drop of 250,000 ohms. 
At 1:16 p.m., a hole punctured through the 
skin of the other hand caused a drop to 
15,000 ohms. 

Further experiments on monkeys, in which 
the nerves to the hands and feet were cut, 
demonstrated that the resistance of the palms 
of the hands and feet is dependent upon and 
is regulated by nervous impulses (although 
the backs of these extremities show no such 
relation). When the nerves were cut, the 
resistance jumped frem 40,000 ohms to 
990,000 ohms. 

Some people sleep lightly, others can be 
awakened only by a thorough pummeling. 
Both types were tested, with the discovery 
that the resistance of the body is a true and 
corresponding test of the depth of sleep. 
That is, those that respond to slight noises 
with changes in breathing, sighs, and so on, 
showed low resistance during sleep. Those 
who were oblivious to all disturbances main- 
tained high resistance. 

Awakening, however sudden, brings an 
instant drop in resistance. Dr. Richter writes: 
“Several similar observations were made on 
a monkey, which, while held in the lap of 
an assistant in a darkened room, slept fit- 
fully. The resistance followed the change in 
sleep so closely that it was possible to state 
quite accurately, without seeing the animal 
at all, whether it was awake, drowsing, or 
asleep, simply on a basis of the resistance 
readings.” 

With the typical true scientist’s caution 
in the interpretation of results, Dr. Richter 
Says it is not yet known whether in sleep 
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Steel Sheets that Resist Rust! 


HE destructive enemy of sheet metal is rust. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de- 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and wea‘her tests. For lasting and satisfactory service insist upon 
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Black Sheets for all. Purposes 


| AUTOMOBILE SHEETS—ELECTRICAL SHEETS 
| DEEP DRAWING AND STAMPING STOCK 
GALVANIZED SHEETS 
FORMED ROOFING AND SIDING PRODUCTS 
TIN AND TERNE PLATES, ETC. 


Keystone Copper Steel gives superior service and rust- 
resistance for roofing, siding, gutters, spouting, flashings, 
metal lath, tanks, culverts, flumes, and all uses to which 
sheet metal is adapted, where resistance to corrosion is an 
important factor. We manufacture American Bessemer, 
American Open Hearth, and Keystone Copper Steel 
Sheets and Tin Plates for every requirement. Sold by 
leading metal merchants. Write nearest District Sales 
Office for particular information, and send for booklets. 


| Sheet eMCill Products A CineATill “Products 


Black Sheets for all purposes, Apollo ¢ American Coke and American Charcoal 
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American Sheet and Tin Plate Company 
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Life 


in your steam 
heating plant 
and save '/3 of your fuel 


OFFMAN No. 2 Vacuum Valves 

save fuel because they keep air 
out of radiators. Without a single 
change in piping or boiler they con- 
vert any one-pipe steam heating 
plant, new or old, into a vacuum 
system. Radiators heat quickly and 
stay hot longer. These valves revo- 
lutionize steam heat. 


Test a Hoffman Vacuum Valve 
on your worst radiator 


NoTIcE how quickly this radiator heats 
and how leng it stays hot after fires 
are banked. You can secure Hoffman 
No. 2 Vacuum Valves at your neigh- 
borhood Heating and Plumbing Shop. 


Learn more about these wonderful 
vaives. Send coupon 
for an intensely inter- 
esting book “Locking 
the Door Against the 
Heat Thief."’ 














HOFFMAN SPECIALTY COMPANY, INC 
Dept. T 1, 25 West 45th Street, New York City 


The house I occupy has steam heat. Send me 
the booklet, “‘Locking the Door Against the 
Heat Thief."’ 


Name 
Street 


City State 
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of the 
soon to starve, a hasty return must be made. 


SCIENTIFIC 


we deal with an interruption of the nervous 
impulses, or with the effect of an inhibitory 
The results obtained with the skin 


process 


of the back of the hands varied with the 
persons under test, and this suggests that 


there are two kinds of sleep, a quiet, relaxed 
sleep, and a strained sleep with muscular 


activity. 
* . . 


In Fond Memory of a Faithful 
Pair of “Pants” 

How a prospector made a canoe out of 

braved 


trouserless, 


his own trousers, and, 
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lings tied together with grass. Over this 


framework was stretched a sort of patch- | 


work or “Joseph’s Coat,” consisting of the 
following: one sun-shade, one “parka,” one 
pair of overalls, and one pair of underalls. 
These sundry garments and fabrics were all 
sewed together and then daubed with cari- 
fat in effort to make them water- 
proof. The resulting sheet was then attached 
to the outside of the willow framework. 

In this shaky craft the plucky adventurer 
started on the long trip down the notoriously 
turbulent Sheenjak River. 


bou an 


Faced with the alternative of starving if no transportation facility could be 
found, a handy prospector constructed this canoe, Faith, Hope and Charity, 
covering the framework with numerous “et ceteras”’ 


the incessant torments of the indefatigable 
arctic mosquito, in order to save himself 
from sure starvation, is the amusing account 
sent us by a reader from Alaska. 

Last summer this young mining engineer 
set out from Fairbanks, in the interior of 
Alaska, for a prospecting trip in the heart 
of the Arctic Mountains, several hundred 
miles north of that far-flung center of civ- 
ilization. The upward trip was made by 
airplane, motor boat, canoe and raft, as well 





This view of Faith, Hope and Charity 
shows the interior and the construc- 
tional details of the boat 


as with the aid of Indian packers and mala- 
mute dogs. 

After several weeks in company with an 
Indian chief and the four dogs, prospecting 
for gold in the long range of mountains that 
borders the Arctic Ocean, the “grub” suppiy 
party gave out. If they were not 
Not wishing to sacrifice their valuable dogs 
for food it was decided that the Indian, with 
the few remaining pounds of food, should 
retrace the journey on foot as far as Arctic 
Village. The white man would attempt to 


go by water, and since it would be a down- 


river journey, he should be able to do with- 


out much food. 


But how to obtain the necessary canoe? 
Boat-making materials were not to be had in 
this barren country. Yet a craft of a sort— 
not beautiful, not especially seaworthy—was 
hastily made. 

The ribs and strakes were of willow sap- 


After many days of peril and _ privation, 
and especially of constant, trouserless battle 
against the innumerable hordes of 
quitos that infest the far north, the hungry 
prospector finally reached the Yukon and a 
civilized community. For the most part, he 
says, he was clothed in a black beard and 
a head-net. 

Food was his 
was for a pair of “pants.” 


mos- 


second request; his first 


“ * * 


Oranges Make Bones 

Way is it that modern, intelligent mothers 
feed their children orange juice? Because 
orange juice contains noteworthy amounts of 
vitamins, A B and C. The lack of vitamin 
A leads to rickets and a lowered resistance 
to tubercle and other infections. The lack 
of vitamin B leads to the disease known as 
beri-beri. A deficiency of Vitamin C leads 
to scurvy. 

Work performed at the University of Chi- 
last according to the 
Journal of the American Medical Association 
(Chicago), that children who were fed sup- 
plementary school-hour meals which included 
oranges gained in weight to a far greater 
extent than could be accounted for by the 
value of the food fuel derived from the 20 
to 23 ounces of unstrained citrus fruit juice 
administered daily. 

It was noted that calcium assimilation was 
decidedly benefited when oranges formed a 
part of the diet, the increased retention being 
considerably greater than the calcium in the 

(Calcium is a bone-forming ele- 
The increase of phosphorus reten- 
tion was more marked than that of 
calcium, than three times as much 
phosphorus being assimilated when orange 
juice was added. The magnesium retention 
was also increased. 

What, then, is the significance of these 
remarkable statements, which on first thought 
not even seem reasonable? How could 
more calcium, phosphorus and magnesium 


itself 


cago year showed, 


oranges. 

ment.) 
even 

more 


do 


be assimilated than the orange con- 
tains? There is some as yet unknown or 
half-understood effect which the vitamins 


produce, by which, in their presence, bone- 
forming elements may be absorbed from 
other foods. Various theories have been 
advanced to explain this, but these should 
possibly not be advanced outside of medical 
journals at present. Until more definite 
knowledge of the causes is settled on we 
must rest content to know the fact, which is 
undeniable, that orange juice does greatly 
aid bone formation. Also that without 
oranges or some other food containing vita- 
min A, no amount of calcium stufing is 
effective. 
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A n Cabinet 


Shop Special 


Make a real shop 
in your basement! 


This handy Parks woodworker is com- 
plete shop equipment in itself. With 
it you can do all sorts of cabinet work. 
Make toys, furniture, radio cabinets— 
anything. Built for close, accurate 
work, yet small enough to fit in a 
corner of your basement. Operates 
from light socket. Has motor, rip and 
cut-off circular saw, jointer, and band- 


saw. Add lathe and shaper at slight 
extra cost. A real machine ideal for 
home use. 





Send for circular 


The Parks Bail Bearing Machine Co. 


1552 Knowlton St., Cincinnati, Ohio 
Canadian Factory: 200 Notre Dame East, Montreal, Canada 


PARKS 


\WOODWORKING MACHINES 
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Radio Notes 


A Review and Commentary on the Progress in This Branch 
Rapid Communication 


Conducted by Orrin E. Dunlap, Jr. 








Herbert Photos 





This is the four-tube receiver designed to be used on René Fonck’s ill-fated 
attempt to fly from New York to Paris 


Dirigible Helps Radio Calibration 
EXPERIMENTS conducted with the dirigible 
Los Angeles when flying along the Atlantic 
coast have shown that this type of aircraft 
is valuable as a means of calibrating radio 
compass stations. The dirigible is better 
adapted for the calibration of the radio 
direction finders than airplanes, according 
to the Navy Department, because it is 
steadier and can maintain flight for a 
greater period of time, at reduced speed if 
necessary. These factors increase the effi- 
ciency of the radio calibrations, which con- 
sist of checking the direction from which 
the radio waves come against an actual 
visual bearing of the compass station taken 
at the same instant. A series of the radio 
and visual bearings are plotted and from 
this data the error of the compass on every 
degree around the circle is computed. 

The big airship conducts the calibration 
tests by flying around in circles within a 
l5-mile radius of the direction finder. The 
radio compass coil is at the center of the 
circle. The transmitter of the dirigible is 
operated continuously, sending a series of 
dots and dashes, while an observer at the 
compass station records the time of trans- 
mission and the bearing. Another observer 
is stationed close to the compass coil or 
antenna. This man takes the visual bearings 
of the airship and from the two sets of data 
obtained by these observers, curves are 
drawn which reveal any errors of the radio 
compass, 


More Power for WLW 
AN order for the first 50-kilowatt broad- 
casting equipment to be manufactured by 
the Western Electric Company has been 
placed by the Crosley: Radio Corporation for 
use at station WLW, Cincinnati, Ohio. The 
management of the station reports that the 
transmitter and a new fireproof building in 
which it will be installed, will cost about 
250,000 dollars. This installation will rank 
WLW among the most powerful broadcasters 
in the country. Two other 50-kilowatt sets 
are in operation at Bound Brook, New 

Jersey, and Schenectady, New York. 


Radio in Spain 

Reports from Spain indicate that the out- 
standing features necessary in radio sets in 
that country are selectivity and ability to 
tune-in distant stations. The Madrid station, 
the most powerful in Spain, is tuned to the 
392-meter wave and London is on 365 meters, 
so a good criterion of a receiver is its 
ability to tune out Madrid and pick up 
London without any interference. Bourne- 
mouth is another transmitter close to Ma- 
drid’s wave. It operates on 385 meters and 
it requires a good receiver to separate the 
two stations, 

The Spanish sets use tubes manufactured 
in Spain and known as “Castilla” detectors 
and amplifiers. The Dutch make of Phil- 
lips tubes are also used in Spain. 

Ninety-five percent of the radio apparatus 
used in Spain is imported from England, 
Germany and other sources, according to the 
Secretary of the Spanish Wireless Associa- 
tion. 

In developing a_ broadcasting 
Spain seems to be opposed to one built 
upon American, British or German lines and 
the popular slogans of radio fans are re- 
ported to be, “No monopoly,” and “Freedom 
of Broadcasting.” 


system, 


New Project for Radio 

Tue British Broadcasting Company has 
formulated a plan, which has enlisted the 
interest of the Royal Colonial Institute, for 
inter-empire broadcasting of education and 
entertainment, through a chain of world- 
wide radio stations, which will reach an 
audience of 400,000,000 people. 

According to Major Gladstone Murray of 
the British Broadcasting Company, the con- 
templated system would involve an expen- 
diture of 3,000,000 dollars which could be 
raised by inducing all the constituent parts 
of the Empire to adopt the English system 
of paying for receiving licenses. 

The powerful transmitter at Daventry, 
England, is mentioned as the starting point 
with Moncton, New Brunswick, 2,440 miles 
away as the first relay station. Other Ca- 
nadian broadcasters, aided by land-wire re- 














IN THE production of 
Heavy-Duty Radio “B” 
batteries Eveready has 
established a new stand- 
ard of “B” battery life 
and economy. 

Eveready Heavy- 

Duty 45-volt “B” 

Batteries will outlast 

any Light-Duty 45- 

volt “B” two to one 

regardless of the 

number and kind of 

tubes used! More- 

over, though lasting 

twice as long, they 

cost only one-third 
more! 

To cap the climax of 
“B” battery economy, in 
Eveready Layerbilt No. 
486, Eveready has per- 
fected a Heavy-Duty 
“B” battery of unequaled 
endurance and depend- 
ability—positively the 
most “B” battery in ser- 
vice and satisfaction its 
price can buy. 

You can make no mis- 
take in buying Eveready 
Layerbilt No. 486 for 
any set using normal 
voltages (45 to 135 volts). 


Here’s the most 
economical “B” battery 
ever built for radio 









You will be buying the 
utmost in “B” power de- 
pendability—the ¢great- 
est ‘“B’” power operating 
economy—D. C. (direct 
current) in its purest 
form, which insures 
pure tone quality. 

With colder evenings 
at hand, radio recep- 
tion is vastly improving. 
Equip your set now with 
Eveready Layerbilt No. 
486, the greatest “‘B”’ bat- 
tery ever built for radio. 


Manufactured and guaranteed by 
NATIONAL CARBON CoMPANY, Inc. 
New York 


Canadian National Carbon Co., Limited 
Toronto, Ontario 


San Francisco 








Tuesday night means Eveready Hour—9 P. M 
Eastern Standard Time, through the following 
stations: 
wsal—Cineinnati 
ww—Detroit 


wrar—Now York 
WJaR-—Providence 
WEE!—Boston 
wtac—Worcester 
wF!~—Philadelphia 
wtTaM—Cleveland 
wor—Buffalo 
WCAE—Pittaburgh 


woNn—Chitago 
woco—Darenport 

meeee Minneapolia 
wooo | § Paul 
Ksp-S8t. Lowis 
wao-Washington 





Lert—Frer 
eady Layer 
bilt No. 436 


Ricut—No 
7111 Ever 
eady Dry Cell 
Radio ‘‘A’’ 
Battery, 1% 
volte. 



































At last— 


Professional Movies 
with the Ease 
of “Still” Pictures 


fi. wonderful new DeVry motion picture 
camera for amateurs takes exactly the same 
kind of pictures as the professionals do And 
yet, it is so simple of operation, so handy and 
so compact, that a child can take pictures with 
it. Im every Way it is just as easy to use as the 


m film. 


It holds 100 feet 55 m 


, jr 
still” cameras. 








MOVIE CAMERA 


It remained for the famous DeVry Corporation 
to produce this standard theatre size film, auto- 


fessional 


camera, for amateurs 
$150.00. Con- 
last you a 
il give you professional motion 
A special 


you to get into the pic- 


mat pre movie 
at the amazing low price of 


, ' 
structed of finest materials, it will 


lifetime It w 


pictures which you can 
lock permits 
tures yourself while 


preserve, 


automatic 


the camera continues to 


' 


vy! At last amateurs can take 


record automatical 
actual motion pictures which can be shown in 
motion prcture theatres, sc hools, churc hes— 
everywhere that real motion pictures are shown 
Here is the only 
motion amateurs under 


$500.00 that uses standard size film like pro- 


well. 
for 


and in the home as 


picture camera 


fessionals use. Nie w you can actually preserve 


for all time, cherished scenes and actions of dear 


ones——-AND HAVE PRINTS 
MADE FOR YOUR FRIENDS 
AND RELATIVES. With this | 


new DeVry you can make | 


as many prints as you want | 
and preserve the negative. 
That is what professionals do, 


NEW FREE 
BOOK 





You should know more about the wonderful 
progress of motion picture photography by ama- 
teurs. We will gladly send you FREE and 
without obligation, our beautiful new book 
New Facts on Amateur Motion Picture Photog- 
raphy.” Merely fill out the coupon. Do it 
today. Learn how easily amateurs can master 


they, too, can 
take standard size motion pictures not only for 


professional photography—how 


their own pleasure but for immense extra earn- 


| 
ings as well. Mail coupon now! 
| 


pis voc severe — ae 


DeVRY CORPORATION 


| 1111 Center Street, Dept. 11-H | 
Chicago, Llinois | 
Please send me your new book, “New Facts on 
| Amateur Motion Picture Photography.”’ I under- | 
stand this places me under no obligation. 
| | | 
, Name 
| pe SS eee | 
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Herbert Photos 
Marconi’s new recording receiver. 
in units. 


This set, used for high-speed wireless, is built 
lop row from left to right: 
panel, oscillator generator and low-frequency filter. 


direction finder, tuning unit, control 
The lower row, left to right: 


search coil, two high-frequency filters, high-frequency amplifier and detector and 


direct-current bridge. 
lays, would carry the programs across Can- 
ada and at the same time radiate them into 
At Vancouver 
the programs would be flashed to Australia, 
and from there to Colombo, Ceylon and Cape 
Town, South Africa. Colombo would be 
used to the broadcasts to Bombay, 
India and Malta, back to Keston, 
Eight high-power stations would 


space for Canadian listeners. 


send 
thence 
England. 
be involved in the project, as well as eight 
special receiving stations, six repeater sta- 
tions and local broadcasting stations in the 
various countries. 

For Greater Safety to Shipping 

ELeveEN new radio beacons will be ready 
to protect ship- 
ping along both coasts of the United States, 
the Gulf of Mexico and the Great Lakes, 
according to information given by the De- 
partment of Commerce to Dr. Frederick A. 
Kolster, inventor of the radio compass. The 
Kolster compass is used on ships in con- 
junction with radio beacon stations to give 
accurate bearings without depending upon 
visibility. 

The United States Government is now 
operating 27 radio beacons, which is more 
than the total of all other foreign countries. 
Nine stations are in use along the Atlantic 
seaboard, nine on the Pacific coast, seven 
on the Great Lakes and two on the Gulf of 


for service by June 30, 1927, 


Marconi’s floating laboratory. 


Five models cover wavelengths from 450 to 50,000 meters 


Mexico. An additional score are awaiting 
the appropriation of funds. 

The beacons soon to be placed in service 
are the Stratford Shoals lighthouse, New 
York; Winter Quarter Shoals Lightship, 
Virginia; three in Florida on the Gulf coast; 
three in Michigan and one in Wisconsin for 
the Great Lakes and two along the Atlantic. 

Approximately 300 American passenger 
and naval vessels’ are equipped with the 
radio compass and foreign ships are rapidly 
The Kolster 
compass was first used on a passenger ship 
in 1922. 


adopting the direction finders. 


Radio Equipment for Press Club 

A SPECIAL committee has been organized 
the installation of 
radio equipment in the new 11-story, 10,000,- 
0C0-dollar National Press Club Building at 
Washington, D. C. It is planned to “pipe” 
music and talks to various rooms through- 
out the structure so that press correspon- 
dents in the may follow 
events, such as a speech by the President 


to plan and supervise 


building news 
of the United States, the proceedings of an 
important dinner, a dedication or other func- 
tions. 

A radio central will be located in the club 
proper, which will occupy the two top floors, 
and from that point programs will be routed 
to loudspeakers or headphones in the main 





The well-known inventor of wireless does much 
experimenting aboard his yacht Eletra 


NOVEMBER, 1926 


| ASK..ANY..RADIO.. ENGINEER 





| 


3 9 
REZ The 
yx 


| ic2 





Kad 


g 
j Crowning Adventure a 
of Burgess Radio Batteries 


They Flew Over the North 
Pole with Byrd 


N May 9, 1926, history was 
made—Ame rican history— 
World history—undying history. 
Lieut. Commander Byrd, in his 
fearless 1500-mile flight across the 
top of the world, adds another 
thrilling triumph to the long, proud 
list of American achievements. 
Radio went along, for radio has 
become vital to the lives and 
success of explorers and adven- 
turers, Burgess Batteries went 
along, sharing the fate—sharing 
the hardships and the glory of 
Commander Byrd, the Detroit 
Artic Expedition, and Capt. 
Donald MacMillan. 


It is eminently significant that in these 
glorious triumphs of American courage and 
American equipment where the test of men 
and their tools was the test of the survival of 
the fittest, that the standard products of the 
Burgess Battery Company were selected, 
used and “carried on" under extreme and 
unprecedented conditions. 


Burcess BATTERY CoMPANY 
GENBRAL SALES Orrices: CHICAGO 


Canadian Factories and Offices: 
Niagara Falis and Winnipeg 
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INVENTIONS 
Developed to Commercial Basis 


Non-infringing devices designed. Basic claims 6ug- 


gested. 


Satisfaction guaranteed. 
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Utilizing the radio squeal. 








The “pianorad” consists of a keyboard of 26 keys, 


each of which, when pressed, causes a vacuum tube to oscillate at a desired 
pitch, The music is said to be clearer than the tones of a flute because there 


are no overtones. 


club room, dining room or ladies’ room. 
An experienced operator will be in charge of 
the equipment. 

Facilities will be provided for microphone 
connections in case it is desired to broad- 
cast notable events from the club. 

Valuable Franchise 

SamuEL Pickarp, chief of the radio ser- 
vice of the United States Department of 
Agriculture, after a 10,000-mile tour cover- 
ing the eastern half of the country, during 
which time he visited many broadcasting 
stations, said that he believed every college 
with a radiophone transmitter and a good 
wavelength has a million-dollar franchise. 

Mr. Pickard said that he lamented the 
fact that many institutions are putting less 
money, thought and talent into their college 
He pointed out 
that in this new endeavor, the college is in 
competition with broadcasters spending large 
sums of money for talent, and that if the 
agricultural agencies expect to compete for 
their share of the “countless millions,” they 


stations than they merit. 





Wide Worid 


The instrument is installed at WRNY 


dare not bore the radio audience with medi- 
programs. He said that for effective 
extension work, the programs must be di- 
rected away from academic lectures toward 
the dramatization of facts. 


ocre 


Revising a Formula 
Tests are being conducted by the radio 
division of the Bureau of Standards in an 
attempt to revise the constants of the Austin- 
Cohen formula, which was 
the electric field pro- 
duced by radio signals over long distances. 
The experiments are being made with the 
hope of obtaining more correct values from 
the application of the formula under present 
conditions and at greater distances. 
Observations made in recent years reveal 
that the formula worked out several years ago 
gives toc low values for signal strength. 
There are difficulties attending the experi- 
ments because of the many disagreements 
in the measurements of different observers, 
especially at distant points where the sig- 
nals are feeble. 


transmission 


evolved to measure 


The Bureau of Standards has designed this portable radio beacon for calibrating 
direction finders on board ships. It is ‘a miniature broadcasting station that can 
be transported from place to place 
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LOWER FIRST COSTS 
LOWER INSTALLATION COSTS 
LOWER MAINTENANCE COSTS 


with greater 
HEATING EFFICIENCY 
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write for details or ask 
your heating contractor 


AMERICAN BLOWER COMPANY, DETROIT, MICH. 
BRANCH OFFICES IN ALL PRINCIPAL CITIES 
CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONT. 
(567) 


American Rlowe 


VENTILATING, HEATING, AIR CONDITIONING, DRYING, MECHANICAL DRAFT 
Manufacturers of all Types of Air-Handling ig@” Equipment ——— Since 168) 





















Different 
Kinds of 


Industries 


St. Louis has factories 





in 211 different kinds of 


business. Almost every 
line of manufacture is 
represented. Only eight| 
per cent of the city’s in-| 
dustrial force is employed | 


in its largest branch of| 





industry. 

This wide diversity of 
industries acts as a con-| 
stant balance and makes 
St. Louis strong in times 
of business depression. It 
assures stability of labor | 


and production. 


The westward trend of 
industry by which mod- 
; : : | 
ern business is moving 





toward the center of the 
country has resulted in 
196 new industries com- | 
ing to St. Louis in the last 
six years. The central lo- | 
cation of St. Louis makes | 
it an economical distribu- | 
tion point. Your factory 
in St. Louis would have 
an advantage over com- 
petitors not so favorably 


located. 


i “Why St. Louis Grows” 
It tells the full story. 


Send for our booklet | 
} 





CHAMBER OF COMMERCE 


ST.LOUIS, U.S.A 








Address Dept. 24 | 
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Courtesy Radio Corporation of America 









Ease of tuning and ample volume of reproduced voice and music are the out- 
standing features of this type of radio receiving set. The centralized tuning con- 
trols now so popular are located in the center of the panel. The loudspeaker is 
of the cone type and is shown on the small table to the immediate left of the set 


Die-cast Condenser 

A CONDENSER of new design, made by the 
die-cast method, with rotor and stator blocks 
built as two complete sections forming the 
main structure, has been introduced by the 
Unicontrol Condenser Corporation. 

An accurate and smooth surface is ob- 
tained by the use of an alloy of aluminum, 
copper and silicon. The straight-line fre- 
quency effect is made possible through 
tapered circular segments without the usual 
offset plates, which are generally used by 
other manufacturers to gain the same result. 
The complete condenser consists of 12 parts, 
the bulk of which are about one-half of other 
condensers of the same capacity. The inter- 
leaving plates rotate parailel to the axis of 
the condenser. 

The shaft is of novel construction and 
cone bearings have been substituted for the 
cylindrical bearings usually used in variable 
condensers. One of the bearings is of the 
semi-floating type, held under spring tension 
to compensate for any wear on the bearings. 
The engineer who designed the instrument 
points out that the main advantages of the 
condenser are durability, and no “end play” 
or “side play” when the dial is turned, no 
matter how long the device is in service. 

Broadcasting Maps 

Tests being made at the United States 
naval radio station NAA, at Arlington, Vir- 
ginia, indicate that ere long weather maps 
will be transmitted by radio to ships at sea. 
The weather charts furnished by the Weather 
Bureau are radiated into space in much the 
same way that radio photographs are broad- 
cast. At the receiving stations, an ink stylus 
operating in connection with a cylindrical 
drum traces the lines of the map on a 
blank sheet of paper and the completed pic- 
ture shows the isobars, barometric highs and 
lows and other information that is generally 
found on weather maps. 

The system is the invention of C. Francis 
Jenkins of Washington who is noted for his 
experiments with radio motion pictures and 
television. 

Those conducting recent tests explained 
that, to receive the charts, ships must be 





equipped with radio-map receiving instru- 
ments. Lack of dark-room facilities on 
board vessels, necessary for radio-photog- 
raphy, is the reason why the pen and ink 
stylus process is used for broadcasting 
maps’ to sailors, according to the experts at 
{rlington. 

It now requires about 45 minutes to trans- 
mit a complete map but it is expected that 
the perfection of the process will reduce the 
time required to about 15 minutes. 


Automatic Control of Transmitter 

To avert interruption of program service 
resulting from break-downs in the apparatus, 
the automatic operation of a radio trans- 
mitter has been developed by engineers at 
station WGY, Schenectady, New York. An 
ingenious system of 15 relays, operated over 
three lines between the control room and 
the transmitter, govern the apparatus which 
is a quarter of a mile distant. There are 
also interlocking relays which automatically 
control the flow of water used for cooling 
the high-power tubes. 


A Mobile Tester 


S. W. Epwarps, radio supervisor at De- 
troit, has an automobile equipped with a 
Kolster radio direction finder and testing 
devices which enable him to take bearings 
and locate stations operating contrary to 
government regulations. The car has al- 
ready covered 15,000 miles and has saved 
more than $1,500 in railroad fare, according 
to Mr. Edwards. The car cost $4,500. 


9DOZ Awarded Medal 

C. B. Harrison, owner of amateur station 
9DOZ at Belleville, Illinois, has been award- 
ed the Popular Radio medal for conspicuous 
service where “prompt and efficient action is 
utilized to perform an essential part in the 
alleviation of human suffering or in the 
saving of human life.” 

Operator Harrison sent out an SOS call 
when a tornado wiped out Murphysboro, 
Illinois, and surrounding territory in March, 
1925. As the result of the broadcasts from 
9DOZ, relief was rushed from Chicago to 
the stricken area. 
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Twice every week 


throughout the year, 
Ships of the Great 
White Fleet sail from 


New York and New 
Orleans on Cruises to 


the enchanted lands 


of the Caribbean. You 
can plan on a trip 
lasting from 11 to 24 
days. And on every 
day of your Cruise 


you will enjoy excel- 


lent food, luxurious 
beds and that fine 
personal service 
which makes ‘‘every 
passenger a guest.”’ 
...and, of particular 
interest —all shore 


trips, hotel accom- 
modation, 


journeys, motor and 


launch excursions are 
arranged in advance 
for your pleasure and 


comfort —and every- 


thing is included in 
the price you pay for 
your ticket. Write for 
beautifully illustrat- 


ed booklet and fold- 
ers to 


Passenger Traffic Department 
UNITED FRUIT COMPANY 


Room 1639, 17 Battery Place 
New York City 


railway 
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Experimental model of a “B” battery eliminator designed by Rutledge Mayo to 


supply voltage to the receiver from 110-volt aiternating-current mains 


Line-o-Light Tuner 

A NEW model receiver, known as the Am- 
borada, consisting of a seven-tube circuit, 
completely shielded and encased in a walnut 
cabinet has been introduced by the Ameri- 
can Bosch Magneto Company. Above and 
in the top of the table surface, is a flush 
window through which the new “Line-o- 
Light” tuning system is viewed. A _ trans- 
lucent drum-type scale is calibrated in wave- 
lengths and from the under surface of the 
drum, a sharp line of light is thrown across 
the scale, lighting the exact wavelength to 
which the receiver is tuned. 

Five condensers, each tuning a unit in 
the radio-frequency amplifier, are mounted 
with their shafts end to end. The coupling 
between the condensers allows for minute 
differences in shaft alignment and counter 
balances facilitate tuning the condensers. 

Space is provided in the lower part of the 
cabinet for all power accessories, including 
“A” battery, power unit and charger. 


Wide Worid 





Short Wave Tests 

Tue Naval Radio Research Laboratory at 
Anacostia, D. C., is cooperating with 40 
stations scattered over a territory of 7,000 
miles in making tests on the 25.6-meter 
wavelength. So far it has been found that 
the 25.6-meter signals are not audible in 
daylight within a 500-mile radius of the 
transmitter, but that the intensity is good in 
the zone between 700 and 1,200 miles, and 
that from 2,000 to 3,000 miles the waves 
‘seemed more uncertain than within the 
2,000-mile region. 


Colleges Organize 

A CoLvece and University Association of 
Broadcasters has been organized under 
the direction of C. A. Culver of Carlton 
College, Northfield, Minn., and J. C. Jensen 
of Nebraska Wesleyan University at Uni- 
versity Place, Neb. The purpose of the 
organization is to safeguard and extend the 
educational features of radio broadcasting. 
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Dr. Lewis W. Martin, chief of the laboratory for special radio transmission re- 
search of the Bureau of Standards, making observations with his double-axis re- 
ceiving loop, which is used in the study of the direction changes of radio waves 

















One Motor Source 


for Your Full Line 


HE complete power range of Wiscori- 
sin Sixes and Fours, 20 to 120 H. P., 
affords important savings between factory 
costs and price-to-dealer. 









For each of a full line of trucks, busses, 
tractors or construction machinery, 
Wisconsin provides the right motor. You 
do business with but one motor builder, 
capable of tremendous capacity, depend- 
able, amply financed. Your inventory is 
always less, yet you are sure of a contin- 
uous flow of motors, scheduled to your 
needs. 












In addition to factory-cost savings is the 
selling advantage of a definite dernonstrable, 
economy in the performance of your prod- 
uct. Every model in the line Wisconsin 
delivers, invariably, more power per Cubic 
inch—more work per gallon of fuel and 
oil—and a consistently lower shop service. 










We will gladly send the facts and figures. 







WISCONSIN MOTOR MFG. CO. 


MILWAUKEE WISCONSIN 


MORE Wisconsin Motors are built in 
POWE a full line of sixes and fours 








to 120 H. P., for trucks, 
busses, tractors and construc- 
tion machinery. 













“Continued Service’ Files 
F{XPERIENCED sailors man the Navy’s 


submarines. Many are “continued ser- 
vice” men, as those who re-enlist are called. 


NICHOLSON Files might well be called 
“continued service” files for they have been 
“re-enlisted” by the Navy Purchasing Depart- 
ment many times for duty on our undersea 
craft. 


Our booklet “Files and What They Will Do For 
You” tells more about these useful tools and many 
interesting uses for them. A copy will be mailed 
you on request. 


HOLS, NICHOLSON FILE CO. 


>< 4 Providence, R.1.,U.S.A. 
U.S.A. —A File for Every Purpose 
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BY ALBERT A. HOPKINS 


15,000 selected recipes and proc- 
esses useful to everyone. 


* a” 


Nearly every branch of the arts 
and industries is represented. 


* a” * 


It should find a place in every 
laboratory, factory and home. 


oa a * 


$5.50 postpaid, domestic 
9.85 postpaid, foreign 
* 
Descriptive circular on request. 
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A Reminder from the Past 

Many parts of this country are rich in 
relics of Indian tribes that have long since 
passed to the “happy hunting grounds” 
leaving only a few scattered survivors to 
remind us of a race that once held sway 
over the entire United States. One of our 
readers has sent us some information on an 
old dug-out canoe, together with a_ photo 
graph of it. We print the text of his letter 
below and the photograph will be found 
reproduced in these columns. 

Editor, Scientific American: 

Ihe poet who wrote about “the up- 
turned canoe on the lonely shore” and 
the memories it brought back to him 
would have been delighted to find the 
old canoe shown in the photograph. 
which. could it speak, would reveal 
many secrets of the time when its owner 
some red-skinned aborigine, glided along 
the Muskegon River in pursuit of a 
deer he had driven into its waters, or 
perchance, on his way to the regular 
pow-wow at Maple Island twenty miles 
down the river. 

The old canoe was found by three men 
who own land on the river front two 
miles below Newaygo, Michigan. They 
were digging a log out of the bank 
when they struck the canoe, and curi- 
osity prompted them to continue digging 
until they had it uncovered. It meas- 
ures 16 feet long, 19 inches wide, and 
seven inches deep on the inside. Made 
from Norway pine, it is very rough, be- 
ing fashioned entirely with an axe, the 
deep marks of which are still visible. 
It is probably between seventy and 
eighty years old and is in almost per- 
fect preservation, being still serviceable. 
A cave-in of the bank evidently covered 
it and the wet sand preserved it intact. 

There is no doubt of its Indian origin. 
The place where it was found is the 
site of an old Indian village. Before the 
war of 1812. there was an Indian trading 
post on Muskegon Lake kept by a half- 


breed Frenchman. He made frequent 
trips up the river and the site where 
the canoe was found was a_ favorite 
camping place. Here there is a perfect 
horseshoe bend in the river. In the 40's 
a trading post was established and soon 
a large Indian village clustered around 
it. The habitations ranged all the way 
from bark tepees to log shacks. 

When the lumbermen invaded the 
country, and began using the river to 
float logs, the Indian shacks on the flats 
had to be moved to the higher ground 
further back. Here the Indians lived 
for many years, trapping and making 
baskets which they sold in the lumber 
towns that sprang up near by. With 
the coming of the farmer, the trapping 
grounds became depleted and most of 
the Indians moved farther north. A few 
of their old shacks still remain, but of the 
large Indian population only three fam- 
ilies are left. When the last of these 
shall have passed away, the old canoe 
will remain for the future generations 
of white people to meditate upon as a 
memento of a vanished race. 

Harry L. Spooner, 
Detroit, Michigan. 


More on the 5-5-3 Controversy 


We want accuracy first, last and always, 
and thank Mr. McMichael for his letter 
which arrived in the midst of the battle 
over the 5-5-3 controversy. 


Editor, Scientific American: 

In the recent article on the 5-5-3 con- 
troversy, by Capt. Dudley W. Knox, 
there are several inaccuracies which | 
cannot pass without mentioning. 

Capt. Knox states that the British 
have only four coal-burning battleships. 
They have nine, viz.: Thunderer, King 
George WV, Ajax, Centurion, Tiger 
(B. C), Iron Duke, Marlborough, Ben- 
bow and Emperor of India, the first four 
of which will be replaced by the Nelson 
and the Rodney, oil-burners. Capt. 
Knox correctly states that the six Amer- 














Reminiscent of the days when the Indian roamed the plains and hills of this 
broad country is the dug-out canoe illustrated above 
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This fine photograph of lightning flashes was submitted by one of our readers. 
The vertical flashes traveled upward, not downwa 


ican ships carry less reserve oil, but then 
they have a greater normal coal supply 
than corresponding British units. 

Now as to the matter of bulges. 
Special appliances would have to be 
used to shift the oil or water quickly, 
and that would have to be done long 
in advance, as at present the oil could 
not be shifted from one tank to another 
fast enough to meet a sudden emergency 
in battle, and to add these appliances 
in advance would be contrary to the 
spirit of the Washington Conference. by 
which the maximum elevation of the 


guns was understood to be settled. Even 
if fitted, it would not be a very great 


advantage, as speed would be lost. and 
speed is everything in a modern action. 
Very likely a large quantity of ship's oil 
would have to be pumped overboard in 
this operation. 

Capt. Knox first counts the “Queen 
Flizabeths” as blistered ships (because 
they will be in the near future), then 
later credits them with a superior speed, 
viz. : 

“The nine fast British ships,” . 

Four he means, of course, to be the 
hattle cruisers, and the other five | pre- 
sume, he means to be the “Queen Eliza- 
heths.” If fitted with bulges, their 
speed would not be materially greater 
than the other battleships, and would 
hardly be used in conjunction with the 
battle cruisers. Except for the four 
battle cruisers, the British ships have. 
or will have, about the same speed as 
the American ships. 

The American battleships as a whole 
are newer, and better protected. so that 
if the six oldest have certain faults. I 
think they are more than made up for 
in the other ships. 

Hoping to see more on this subject in 
your excellent magazine. I remain, 

Yours very truly, 
R. xd Me Michael. 


Mistaken 


In our May issue, 326, we stated that 
Mr. J. C. Vredenburg was one of the inven- 


page 


tors of Pollopas, a new organic glass which 
may be bent. The following communication 
has been received from Mr. Vredenburg: 
Scientific American: 
Gentlemen: 

! was today shown a small article in 
your May issue in which my name was 
given as joint inventor with Dr. Fritz 
Pollak of Vienna of a glass substitute 
that will bend. I do not know whence 
this information emanates, but would 
like to point out that your mention of 
myself as co-inventor is not correct. the 
inventors being Dr. Fritz Pollak and 
Dr. Kurt Ripper, both of Vienna. My 
own interest in the proposition is that 
of the inventor’s financial representative. 

. C. Vredenburg. 


Lightning Strikes Up! 

Most people, if asked to express an opin- 
ion as to the direction in which lightning 
travels, would answer that it goes from the 
cloud to the ground. In some they 
would be right but it so happens that often 
the direction of flow is from the ground to 
the cloud. The following letter draws at- 
tention to this fact and the writer of it was 
kind enough to forward a photograph of a 


cases, 





Because 
reproduce it in 


lightning storm. 
and interesting, we 
columns. 

Editor, Scientific American: 

The article.on page 133 of your Au- 
gust number reminded me very much of 
the sterms we get in this part of the 
country and of the damage they some- 
times do. 

Here is a picture taken of a lightning 
storm that passed by Frederick, Okla- 
homa. The exposure was for six min- 
utes. The vertical flashes in the center 
of the picture traveled from the ground 
to the cloud. not downward as is the 
direction in which most people believe 
lightning always travels. 

Although the surrounding country 
was bombarded with many lightning. 
hail, and rain and wind storms during 
the month of July, Frederick got but 
a few sprinkles. all of the storms going 
around as shown in this photograph. 

Douglas W. Young, 
Oklahoma City, Oklahoma. 
hina Road Ciiendiitties 

The cause of road corrugation bids fair 
to assume the proportions of a large-size 
controversy. The opinions so far expressed 
differ from each other somewhat, and in all 
cases, facts are cited that at first glance 
appear to be irrefutable. Possibly the crux 
of the whole matter lies in the fact that 
there is more than one cause for this annoy- 
ing formation found on some of our roads. 
In some with certain types of road 
surface, the constant automobile 
trafic may be the sole or a contributing 
cause. In other instances, the method of 
repairing the road surface may be at fault. 
In any event, several of our readers have 
studied the situation and two of the best 
letters received to date are reproduced be- 
low. Both of these parties are firm in their 
that road corrugation can be 
traced directly to one source but in both 
cases, the reasons put forth are different. 
This is a question that seems to be of imme- 
diate interest to many of our readers and if 
a satisfactory solution can be reached, one 
more controversy will be settled. The first 
letter blames traffic for holes in the road but 
not for corrugation. This reader finds fault 
with the methods of road repair in general 
use but offers constructive criticism. 

Editor, Scientific American: 

I was very much interested to read 
the opinion of Mr. R. L. O'Neill, of 
Nogales, Arizona, as published in the 
September number, regarding the cause 
of the “wash-board” effect on gravel 
roads. 

In Michigan we have many hundred 
miles of trunk-line highways of gravel 
construction, on which various forms of 
scrapers are used to maintain the sur- 
face. I have made some study of this 
system of maintenance in this region 
and my conclusions may be of interest 
as supplementing the opinions of Mr. 
O'Neill. 

In wet weather much damage is done 
by the pounding of high speed traffic, 
due to the “unequal hardness” of the 
surface caused by the unavoidable varia- 
tion in the quality of the gravel, but the 
holes thus formed are irregular, both in 
size and spacing. Some damage of this 
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Great strength and long life are inherent vir- 
tues of Yellow Strand Wire Rope—the vir- 
tues that make for economy and the satisfac- 





tion that results from service well rendered. 


You can’t stump Yellow Strand with hard 
work; nor with heavy duty. 


The wire for this unusual rope is especially 
imported—andone strand is painted Yellow 
to protect you. 


Motorists 
Carry a Basline 
Autowline in your 


car and safeguard 
your spare tire with 
Powersteel Autow- 
lock. Both are 
made of Yellow 
Strand. Ask your 
accessory dealer. 


In addition to Yellow Strand Wire Rope, 
this pioneer manufacturer also makes all 
standard grades, for all purposes. 


BRODERICK & BASCOM ROPE CO. 
843 North First Street, St. Louis, Mo. 


Eastern Office and Warehouse: 76 Warren St., New York City 
Western Office: Seattle 


Authorized Dealers in all Industrial Localities 


Factories: St. Louis and Seattle 


Yellow Strand 


WIRE ROPE 
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HOW MUCH DO WE KNOW ABOUT IT? 


It is generally understood that 
the condition of the steel in- 
dustry reflects the economic 
condition of the Nation. 

% * ¥* 


There must be a story behind 
any business that forms such 
an accurate barometer. 

% * * 

Yes, there is, and J. Bernard 
Walker, Editor Emeritus of 
the SCIENTIFIC AMERICAN, 
after considerable original in- 
vestigation, got the story and 
published it in serial form in 
this magazine. 


SCIENTIFIC AMERICAN 
24 West Fortieth Street 
NEW YORK 


Mr. Walker’s abilities as a de- 
scriptive writer and his 
knowledge of the industry and 
acquaintance with those who 
held the story, made it an easy 
matter to write the “STORY 
OF STEEL”. 


After the coleeiiiien of the 
series there were so many 
requests to have it published 
in book form that we finally 
acceded. 


* * *% 
It is just out and makes an excel- 
lent permanent record of the 
“STORY OF STEEL”. 


THE STORY OF STEEL 
By J. Bernard Walker 
$3.15 postpaid 
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nature is also caused by the traffic in 
dry weather, but the “wash-board” effect 
is caused almost entirely by the scrapers 
and this is done in two ways. First, 
as Mr. O'Neill says, by the spring or 
chatter of the scraper blade and second 
by the fact that the angle of the scraper 
blade and the direction of travel are 
almost never changed. As, day after 
day, the scraper goes over the road in 
the same direction and with the blade 
at the same angle, small ridges are 
formed and as the wheels of the ma- 
chine pass over these each trip, the 
blade is raised and lowered, digging the 
corrugations deeper until the “wash- 
board” can easily be seen and more 
easily felt, the ridges extending from 
the center of the road toward each gut- 


Don’t you think ? 


It is by no means strange that men who want 


“something better” in cigarettes turn to Fatima. 









; . AL] 
All things considered: tobaccos, aroma, subtle . 

6 ’ : Which Is Best ? 
To buy a substantial Stewart Fence, get 
the benefit of its guarding protection in 








delicacy, it would be extraordinary if they didn’t 












































































The element of time bears a different 











ter at the angle of the scraper blade. eee hak nie beads eae ao 
The regularity of these corrugations or more through losses and still have noth- ”— 
causes the terrible vibration which is ing for your outlay, except a continuance Prof 
| so annoying to the motorist, and so de- of this annoyance and expense. 
structive to his car. 
This trouble can be easily avoided if 
the angle of the scraper blade is changed IRON the 
each trip and the direction of travel - rut 
frequently changed, thus cutting off any at WIRE hori 
ridges or “humps” instead of rising over FENCE side 
them and making them larger. Also, a of s 
form of “planer” having two or more Wide choice of designs of Iron Fence or Roa 
blades set at different angles will pre- Chainlink Fence galvanized after weaving, it, 
vent the formation of these regularly allows the selection of just what suits your roac 
| spaced ridges. needs. wan 
| et aie Let us quote you on your requirements. 
The second letter on this interesting sub- THE STEWART IRON WORKS COMPANY 
ject blames the traffic for the road corru- aia AN, tiles ai Dov 
gation. Here it is. Is Mr. Brodsky right or “The World’s Greatest Iron Fence Builders” sie 
| is the solution put forth by Mr. Hammond Willi 
| the correct one? More study may bring — 
ina b 
| forth further facts. —— 
| Editor, Scientific American: - a 
The question of road corrugation has ile 
| been touched upon in your magazine and cyte 
| a correspondent from Arizona lays the and th 
blame on road scrapers. In his opinion latitud 
the automobile has nothing to do to pas 
with it. earth’s 
However, the corrugations come be- ering 
fore the road scraper is applied and | eet 
appear again after the road has been ea tt 
What 2 whale of a difference just a few cents make used for some time by automobile traffic, ee. sifedid 
so that, obviously, that traffic must be ’ ; 
} held to account for the deterioration of SAY! LISTEN! during 
; the road, though the methods of road BR ne TANTS Barc Edit 
building and repairing may be faulty doubles the life of your suit. We can So 
| and inadequate. | Reinert | me 
L LicGeTt & Myers ToBacco Co. Ps. a — —e h. paeee ad doth nde So, meseare ak 
——— — ee ——————— borhood which I use frequently and on ACME PANTS MATCHERS a fo 
“WONDER” Cold Pipe and Tubing Benders observations show that regular corruga- Dept. A18, 20 W. Jackson, Chicago centl 
Do Wet Crack, Flatten or Crimp the Pipe || tions appear most distinctly on light — eres —- e benerdien® . 
Standard of the World ' tarred roads with an excessively thick that 
eg oe | layer of tar, binding almost pulverized OF BRAINS scop 
Whet costs to bend pipe our stone. {GA RS wher 
ee | It is a well known fact that tar, or ridia 
ginch pe. > > + > Betsi| pitch, is semi-fluid and the formation form 
Sinch pipe... . . . $1.00} of waves, or crests and depressions, in “MADE AT KEY WEST 
American Pipe Bending || it under repeated impact in one direc- 
chine Co. | tion is very similar to those made by a 
32 Pearl St. Boston, Mass. | stone cast into the water of a quiet pool. 














Precaution 
Pays 


EFORE investing your surplus funds, 

take the precaution of seeking the 
expert and conservative advice of the 
investment houses and bankers repre- 
sented in the Financial Section of Harpers 
Magazine. 


MEN WANTED 


to manufacture Metal Toys and Novelties. No sales- 
manship necessary. Demand exceeds supply and we 
co-operate with you in selling goods, also buy them from 
you. We put you in touch with the buyers. Guaranteed 
casting forms with complete outfit furnished for speedy 
production of Toys, Novelties, Ash Trays, Bookends, 
and other big all year sellers. 
or machinery necessary. No special place needed. 
Small investment puts you on road to success. 
the manufacturing and we take care of the selling. 
Act immediately if you want to handle big 1926 whole- 
sale orders now being placed. 
proposition. Catalog and 
request. 


METAL CAST PRODUCTS CO. 
1696 Boston Road New York 


CHEMISTS 


OUR NEW CATALOG OF 


Strictly a business 
information mailed on 





of as 


You do | 


Absolutely no experience | 


relation to the effect of impact on tar, 
and the action of the wheels, after the 
initial crest has begun to form, is apt to 
change somewhat the similitude. 

A single rut on a horizontal road will 
start a series of corrugations along the 
entire length thereof. Vibrations set up 
by the passing of trolley cars help con- 
siderably towards the formation of cor- 
rugations, as they keep the surface in a 
state of instability, loosening the foun- 
dation. 

The action of brakes on hills is re- 
sponsible for irregular corrugations due 
to the dragging effect on the surface 


DID YOU FINISH YOUR 
TELESCOPE YET? 


No trouble, was there? 


You shouldn’t have any trouble as 
the instructions in 


AmateurTelescope Making 
are very complete. 

But if you do have any trouble we 
are, as always, at your service. 
We have just published a set of 


keteepey ayant and Galey t Tl ms . 
Bi ar. 1e tar is thus heaped up most - —_ ° 
Eliminate the Loss (nse tec coanting ejcongiee tow,|  peumemneedly, jest before etree’ later: six STAR MAPS covering the 
is now ready for dist pution mt on rece’ ° ° . . y, ot 7 
which will “7 fn first or et sections on hills on the right side of entire year. They will add much 


in Investments 


For after all good investment opportuni- 
ties predominate. Caution, Care, 
Investigation will reveal safe and profit- 
able channels for your surplus funds. 
The Financial Article that appears in 


the Nov. issue of Harpers Magazine will 
help solve your in pr 


Ha arpers 





instruments. Only applications giving is independent of any method of con- 
NE | fullest particulars will be considered. struction or repair. SCIENTIFIC AMERICAN 
As far as tarred roads are concerned, 
49 East wr Street, New York, N. Y. | Waltham Watch Co. Waltham, Mass. a single rut at right angles to the di- 24-26 West 40th Street New York 
rection of heavy traffic will soon distort — 





for $s.co or more. We are expert chemists, 
especially on metallurgy Send us your 
problems, Graduates of Mass. Inst. of Tech., 
2 Univ. of Paris, Armour Inst., and Yale 
LABORATORY MATERIALS COMPANY 
637 East 7ist Street Chicago, U. S. A. 














A TRAINED MECHANIC to take 
charge of the production of an estab- 


lished staple instrument. Automatic 
Machinery producing small mechanical 
































the road going downwards, whereas on 
the other side, that is, the right side 
going up, the surface remains in good 
condition considerably longer but grad- 
ually develops corrugations of a regular 
character due to the even action of the 
steady pull of ascending wheels on the 
surface. 

My observations tend to show that the 
worst damage is done to a road by the 
braking action of motor vehicles de- 
scending hills at considerable speed. 
This applies to all kinds of surface, and 








to your telescope pleasures. 
10 cents the set. 


Should your friends make any in- 
quiries you can tell them that 


AmateurTelescope Making 


sells at $2.00 postpaid and we will 
be very glad to start them on 4 
most enjoyable pastime. 


Thank You! 
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Professor Pickering’s fork telescope mounting. For observers in the temperate 


zone, the diagram will be held diagonally 


the whole surface, beginning at the 
rut and forming regular waves on a 
horizontal road. On a hill, the two 
sides will show distinctly different types 
of surface distortion as described above. 
Road scrapers have nothing to do with 
it, though they may be criticized as 
road building implements and found 
wanting. 
G. Brodsky, 


Worcester, Massachusetts. 


Telescope 

Down in the island of Jamaica, forty 
miles inland on an elevated plateau, Prof. 
William A. Pickering lives the year around 
in a home adjacent to his astronomical ob- 
servatory, near Mandeville. From this van- 
tage point only a few degrees from the 
equator he can see far more detail of Mars 
and the moon than most of us whose higher 
latitudes require the light from the planets 
to pass through many times more of the 
earth’s disturbing atmosphere. Prof. Pick- 
ering has always been interested in the 
amateur astronomer, and now he contributes 
an interesting suggestion for a style of 
telescope mounting that conduces to comfort 
during observation. 

Editor, Scientific American: 

So many amateur astronomers are 
now constructing reflecting. telescopes of 
the Newtonian type, that it is possible 
that some of them may be interested in 
a form of fork mounting that has re- 
cently occurred to me. 

A prominent advantage of the fork is 
that we never have to reverse the tele- 
scope in the midst of an observation, 
when the object is crossing the me- 
ridian, as is necessary with the ordinary 
form of mounting. The very great in- 
convenience of the movable high seat, 
and the nuisance of the rotating tube, 
in the larger sizes of Newtonian tele- 
scope as ordinarily constructed, should 
certainly be avoided if possible. The 
former is particularly inconvenient if 
we wish to observe objects south of the 
zenith and near the meridian. 

In order to avoid these objections, I 
sacrifice at once that portion of the 
heavens in the immediate vicinity of 
the pole—possibly all that portion north 


of declination + 60 degrees. This is 
about one-fifteenth of the whole heavens. 
This would cut me off from observing 
two out of the five well known stars in 
Cassiopeia. The northern pointer in 
Ursa major would also be eliminated. 
The constellations of Camelopardus, 
Ursa minor, a portion of Draco, and 
Cepheus would also be beyond my 
reach. But none of these are of any 
consequence, and I should leave them to 
other observers. I should then construct 
my mounting as indicated schematically 
in the accompanying figure. 

The length of the telescope could be 
anything desired—as long as a refractor 
if convenient. I have drawn the tube 
12 inches in diameter. The breadth of 
the casting of the fork at the end of 
the polar axle, C, is assumed to be six 
inches. It might perhaps be narrower. 
The distance from this point to the 
center of the flat, F, is 18 inches. The 
mirror is not shown, as it would be 
beyond the figure to the right. The 
light from it strikes the flat, and is re- 
flected through the short declination 
axle to the eye-piece, E. 

Either end of this axle can be used, 
and in order to do this the flat is sup- 
ported by a tube A, A, A, A, which 
rotates within the telescope tube. A 
hole in these two tubes transmits the 
light from F. There is no need in this 
case of rotating the large mirror. One 
of the finders is shown at B. There should 
be another similar one on the other 
side of the fork. The counterpoise ring 
is shown at D, 

The observer's height will not change 
greatly during the observation. Other- 
wise he will not move until the object 
crosses the meridian, when he will shift 
to the other side of the pier, carrying 
the eye piece with him, or using a 
duplicate one. For northern objects 
whose altitude does not exceed 30 de- 
grees he will have to look upwards at 
an angle of 60 degrees or a little more, 
but this is not unusual to those accus- 
tomed to the use of a refractor. When 
the object crosses the meridian he will 
be looking horizontally. 

For a long-focused reflector it is pos- 
sible that a movable seat could be at- 
tached to the pier. With such a short 
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A reproduction of an early form of envelope with the postage prepaid 
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uses DAY TONS 


The Stewart Truck is equally suited for 
slow heavy duty work in congested districts 
or for long, fast hauls on the open road. 
They stay on the road and out of the repair 
shop. 

Stewart uses Dayton Steel Wheels because 
they help keep the truck out of the repair 
shop. Dayton Steel Wheel equipped trucks 
are easy steering—easy riding—easy on fuel 
and tires, They protect the truck from the 
terrific pound, pound, pound of the road. 

_ a ae Nearly all trucks are equipped with steel 
ing Co. of Los Angeles is the Wheels and three out of every five made to- 


lusi fact d i 
ai rbator “ot Dayton sie : day are Dayton Steel Wheels. Specify them. 
eels, west of the Kockies. ° : : 
Deliveries are timely and steady 


The Dayton Steel Foundry Company 
Dayton, Ohio 


Dayion 


Good Wheel 
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SCIENTIFIC AMER. BLDG. per doz. Blueprints, etc. 


24-26 West 40th St., N. Y. C. 
SCIENTIFIC AMER. BLDG. - Washington, D. C. 
TOWER BUILDING - - - Chicago, IIL. |} | 
HOBART BUILDING - - San Francisco, Cal. y/ 
VAN NUYS BUILDING - Los Angeles, Cal. 


Useful to everyone 


At all dealers, or write direct 


AMERICAN PENCIL CO., 217 Fifth Ave., N.Y. 
Makers of the famous VENUS Pencils 
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RE PULAR 
XCYCLOPEDIA 
OR DAILY TSE 


SCIENTIFIC 


OPULAR- 
\CYCLOPEDIA 
AILY US! 


A Complete 
Encyclopedia 


in two volumes 


Months of labor, study and research by a group 
of eminent scholars have produced the ‘‘marvel 
books”’ of the age—a complete encyclopedia in 


two volumes. 


OW for the first time, a complete 

and comprehensive encyclopedia 

has been produced in convenient, 
compact form—and priced so low no 
one can afford to be without it. Over 
$50,000 has been spent in editorial 
work. A group of eminent scholars 
headed by Francis J. Reynolds and 
Allen L. Churchill have spent months 
in study, research and labor. Over 
i0,000 subjects have been treated and 
brought right up-to-date. Leaders in 
every field of endeavor have contributed 
the fruits of their life’s study. Then 
the whole has been condensed and con- 
centrated to be instantly at your com- 
mand. 

After the editorial work was com- 
plete the huge mass of writing was 
turned over to a great modern book- 
making plant. Men skilled in the art 
invested more months in study and ex- 
periment. Finally they produced two 
remarkable volumes consisting of 3328 


pages. The type is clear, new and 
large. The books are easier to read 


than the average novel. The binding 
is a dark green fabrikoid. Each volume 
measures 8&4” high, 5%” wide and 
1%” thick. Yet in these two volumes 
is a compendium of human knowledge 
on 40,000 subjects—all that the world 
has learned on 40,000 subjects since the 
dawn of time. The price to you is only 
$4.95. 


You Are the Judge 


There is a set of these remarkable 
books waiting for your judgment. We 
will send them to you without charge. 


Use them in your own home—in your 


It may be yours for only $4.95 


own way. Look up the facts on any 
subject that may interest you. Then if 
you are not more than satisfied after 5 
days return them to us—at our ex- 
pense. Famous educators, students and 
men of affairs everywhere have been 
lavish in their praise of this great 
work. But do not let their judgment 
guide yours. Let us send you a Popu- 
lar Encyclopedia today so you may 
judge it for yourself. Send the coupon 
now, 


( Send no money 


Send the Coupon 


You will not be obligated to buy the 
Popular Encyclopedia if you send the 
coupon below. It merely means you 
wish to see it--and judge it for your- 
self. As soon as the coupon reaches us 
we will send you both volumnes Pay the 
postman only $4.95 plus a few cents 
postage. Then use them as if they were 
your own for 5 days. If, after the trial, 
you do not think they are the greatest 
book value of the age--send them back 
to us and every cent you have paid will 
he refunded immediately. You risk noth- 


ing. The encyclopedia you have always 
t 





wanted may now be yours. Send the 
coupon NOW. 


pom Book Company 





251 Fourth Avenue 
New York City 


Please send me the complete Popular En- 
| eyclopedia in two volumes. When it comes I 
shall pay the postman $4.95 plus a few cents 
| postage. After 5 days I shall either return | 
the books and you will refund every cent I 
have paid (including postage) or keep them | 
and have nothing more to pay. 


| Name ccopetegensentass ry | 
| BERIGED: dsc cctvccccceccescbéeccedtné ceseees | 
| SAL ii 

| If you enclose your check or money order | 





for $4.95 with the coupon we will prepay the 
postage. 


AMERICAN 


} fork the observer would find that objects 
crossing the meridian at an appreciable 
distance north of the zenith would be 
cut off for a short time by the pier it- 
self This could be partially remedied 
either by making the tines of the fork 
longer, or by using an iron pier curved 
to the north 

An incidental advantage of the fork 
make 
larger than the 
believed, 


mounting is that we can readily 
the tube appreciably 
mirror. This. it is 
avoid some of the trouble caused by ait 
currents circulating within the tube. 
With the ordinary form of 
such an increase of size 
siderably to the expense 
that the 
factured 
form, 


would 


mounting 
would add con- 

It is believed 
fork mounting could be 
cheaply than the 


manu 


more usual 


W. A. Pickering. 
\Mandeville. B. W. I. 


The First Postage Stamp 
One of our correspondents who is an en- 
sent us a photo- 


thusiastic stamp collector 


graph, which we reproduce on page 389, of 
the alleged first postage stamp which is in 


teresting, not as a postage stamp at all but 





At 11 o'clock: Nov. 7. 
At 1014 o'clock: Nov. 14. 
At 10 o’clock: Nov. 22 


The Heavens 





| pane the star map this month, it will be 
found that, at the hours mentioned be- 
Andromeda and Aries are 
almost overhead. Mars, which is in the last 
named constellation, is high in the southeast 
and recognizable at once by its great bright- 
|ness and ruddy color. 
The southern sky is dull but the east is 
| splendid, showing Auriga, Taurus, Gemini, 
| Orion and the two dog-stars low on_ the 
The two Bears and the Dragon are 
low in the north and high. 
Cygnus and Lyra are sinking in the north- 
| west and Pegasus is high in the west. The 
brightest object in the southwest is the 
| planet Jupiter now well toward setting. 


The Planets 

| Mercury is an evening star before the 25th 
| ond a morning star afterward. He would 
| be fairly well visible in the early part of 
|the month if he were not so far south, but, 
las it is. he sets at 5:50 pm.—although 23 
| degrees from the sun—and will be hard to 
Venus is still a morning star when 
the month begins, but comes into conjunc- 


|low it, Perseus, 


horizon. 
( ‘assiopeia is 


} see, 
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Of OW | WIIG IG 








NOVEMBER, 1926 


because it is a whole envelope. He writes as 


follows: 


“It is a mistake to assume that this 
envelope was really the first attempt at 
using an indicator of prepayment. As 
a matter of fact a postpaid envelope 
was in use in Paris in 1693 and stamped 
postal letter-paper was issued by the 
Sardinian States, but it remained for 
Great Britain to inaugurate cheap and 
universal within a state. In 
1839. prizes were offered for the best 
suggestions as to the use of stamps. 
he first prize was two hundreds pounds, 
the second prize was one hundred 
pounds. Two thousand seven hundred 
received but no improve 


postage 


replies were 
iment was advanced over Rowland Hill's 
idea of a postage stamp. Both the en- 
velopes and stamps were tried out by the 
public and the stamps won out. Each 
sheet of stamps carried this notice: 
“Place the label above the address and 
toward the right hand side of the letter. 
In wetting the back be careful not to re- 
move the cement.” The so-called “Mul- 
ready Envelope” soon passed out of eXx- 
istence and into the collector’s album but 
the idea survives in stamped envelopes. 


The Heavens in November 


By Professor Henry Norris Russell. Ph.D. 


\ a 


Be At 9 o'clock: Dec. 7 
: At 8% o'clock: Dec. 
At 8 o’clock: Dec. 23. 


“15, 


At 914 o’clock: November 30. 


NIGHT SKY: NOVEMBER AND DECEMBER 


tion with the sun on the farther side on the 
2ist. At this time she comes very near to 
going behind the sun’s disk, in fact, within 
six minutes of the northern limb, but unfor- 
tunately, she is invisible. 

Mars is in opposition as has already been 
stated, and is visible all night. Jupiter is 
in the eastern quadrature on the lth and 
comes as an evening star, remaining in sight 
until 11 pm. Saturn is in conjunction with 
the sun on the 2st and is invisible but it 
is worthy of note that on this date, he is 
also in conjunction with Venus, both planets 
and the sun being included in a circle about 
two degrees in diameter. Uranus is in Pisces 
and comes to the meridian about 8 P.M. 

The moon is new at 10 a.m. on the 5th, in 
her first quarter at 6 p.m. on the 12th, full 
at 11 a.m. on the 19th, and in her last quart 
ter at 2 A.M. on the 27th. She is nearest the 
earth on the 16th and furthest away on the 
28th. During the month, she is in conjunc 
tion with Venus on the 4th, Saturn on the 
6th, Mercury on the 7th, Jupiter on the 12th, 
Uranus on the 15th, Mars on the 17th and 
Neptune on the 26th. 
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- Learning to Use Our Wings 


Aircraft are being put to use in peace as well as in war. 


This depart- 


ment will keep our readers informed of the latest 
facts about airships and airplanes 
Conducted by Alexander Klemin 


In charge, Daniel Guggenheim School of Aeronautics, New York University 





————$———___—__— 


An Air Sleeper 

HE German publication Flugsport de- 

scribes the Albatros L 73, equipped with 
two 240 horsepower engines. in which the 
problem of providing an air sleeper has 
been seriously attempted. The passenger 
cabin is provided with every comfort. The 
cabin is 5%4 feet in height. five feet in width 
and 18 feet in length. There are eight seats 
placed along the walls of the cabin. In be- 
which leads 
into the pilot's compartment at the forward 
The seats are com- 
fortably upholstered and provided with ad- 
justable backs. A few adjustments and the 
four seats on either side are converted into 
two bunks, so that four men in all can sleep 
comfortably in the cabin. 

Under each seat there is space for pas- 


tween the seats is a gangway 


end of the fuselage. 


sengers’ hand baggage, wita additional bag- 
gage accommodation in the overhead nets. 
Overhead lighting, large windows of triplex 
glass, warm air heated by the exhaust, and 
a convenient washroom in a separate part 
of the fuselage, complete the arrangements 
for passenger comfort. 

It is interesting to see the 
cramped cockpit, open to blast, is 
evolving into a regular Pullman sleeper. The 
only drawback to the air sleeper is the un- 
economical prospect of carrying only four 
passengers with a horsepower of 480.  Per- 
haps the airplane cabin will grow slightly 
higher and the double-decker familiar to 
every Pullman traveler will finally make its 
appearance. 


how once 


every 


Slotted Wings and Flaps 

INGS with slots at the leading edge. 

and slotted rear flaps are now being 
used in at least four machines in England 
and Germany. It is surprising that their 
use is not spreading even faster. In the trials 
of the Handley Page Hendon, a torpedo- 
carrying plane, equipped with these devices, 
some surprisingly slow-speed landings and 
glides on a steep path with the fuselage al- 
most horizontal were recently made. The 
diagram reproduced from Flight illustrates 
the very latest method of employing the slot 
and flap for increasing lift and for improv- 
ing the lateral control. 

On the left of this diagram is shown the 
disposition of the device for getting off and 
landing. The front slot is open, the rear 
slotted flap is depressed. The lift coefficient 
of the wing is thereby increased between 
75 and 100 percent over its normal maximum 
value. The landing speed can be reduced 
correspondingly, adding appreciably to the 
safety of the craft. On the right of the dia- 
gram, the end and center slots are closed, 
and the end and center flaps are held neu- 
tral; this is the best condition for fast, 
normal flight. In the center diagram the 
middle slot and flap are closed and neutral 
respectively, and the end slots and flaps used 
in a manner to make them most effective for 
control in normal flight. 

The particular advantage of this device, 


besides increasing the lift and the power 
of the ailerons, lies in the fact that the 
ailerons continue to be effective when the 
wing is at a large angle of incidence be- 
yond the “burble” or stalling point; con- 
ventional ailerons beyond the stall become 
ineffective and produce a dangerous ten- 
dency to turn the machine in a direction 
which does not correspond with the desired 
bank. We have dealt with this topic’ at 
length in previous issues of the Scientific 
American. The interest of this latest in- 
formation lies in the special disposition of 
slot and flap now adopted. Evidently 
British designers have decided that the ail- 
eron control must be distinct from the lift- 
producing center slot and flap even at the 
expense of greater complexity. 


Brakes on Airplanes 
RAKING the wheels of an airplane 
shortens the landing run but tends to 

nose the plane over. Placing the center of 
gravity far behind the wheel axle eliminates 
nosing-over, but makes it difficult to raise 
the tail off the ground in making a get-away. 
rhe combination of front-wheel brakes and a 
third small wheel at the tail seems to have 
eliminated all difficulties. In the recent 
Detroit Reliability Tour many of the ma- 
chines were equipped with brakes, and came 
to rest in 100 feet instead of the 400 or 500 
feet customary hitherto. With brakes, it is 
no longer necessary to use ground tackle or 
to have men hanging on to the tips of the 
wings; the pilot puts his brakes on, opens 
his engine full and starts off with the ease 
of an automobile driver. If the brakes on 
either side are independently controlled it 
is possible to steer in taxying on the ground 
even when the air rudder is scarcely effec- 
tive. Many different types of airplane brakes 
are now available. In the Douglas T-2, of 
the type used in the round-the-world flight. 
two large metal disks are used, one bolted 
to the outside of the wheel and the other 
mounted on the outer end of the axle in 
such a manner that it bears against the wheel 
disk when the brake pedal is depressed. The 
brake cams are actuated by flexible cables 
connected to the brake pedal. These cables 
pass through the hollow struts of the landing 
gear. 


European Air Transport 
IR Vice-Marshal Sir Sefton Brancker 
has been, for several years, Director of 
Civil Aviation in the British Air Ministry. 
His lecture on Air Transport before the 
London Junior Institution of Engineers may 
therefore be regarded as an authoritative 
pronouncement, 

No subsidies to air lines have ever been 
granted in the United Sates, nor are they 
likely to be granted. The “Air Commerce 
Act of 1926,” which provides for the ap- 
pointment of an Assistant Secretary in the 
Department of Commerce, will allow this 
Department to give navigational aids to air 
lines in the form of lighted airways, radio 
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There are many advantages in the use of slotted wings and flaps such as are 
diagrammatically shown above and described in the text 
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Section of Firestone 
Gum-Dipping Units 
with one tower cut 
away to show interior. 


One of the outstanding developments by Firestone Re- 
search Engineers is the process of dipping the cords in a 
rubber solution which impregnates and insulates every 
fiber of every cord. This adds strength to the cords and 
reduces to a minimum internal friction and heat so 
destructive to tire life. 


The Gum-Dipping of the cords made it possible for 
Firestone to develop the Gum-Dipped Truck Pneumatic 
which gives to truck operators not only comfort and safety 
but a definite dollars-and-cents saving in increased mileage. 


In the battle of tires on race tracks—in the day-in and 
day-out service of the largest truck, bus and taxicab 
fleets—on the cars of hundreds of thousands of motorists 
everywhere—Gum-Dipping has demonstrated its suprem- 
acy in greater economy, safety and comfort. 


Equip your fleet of trucks with Firestone Gum-Dipped 
Truck Pneumatics. They are built as only 


Firestone can build them and will perform as 
only Gum-Dipped Tires can perform. See the 


nearest Firestone Dealer. 


MOST MILES PER DOLLAR 
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Barnes Electric Bench 
Scroll Saw 


Not a toy, but a 
practical, useful 
tool for shop or 
home. Runs from 


lamp socket. 
Priceincludesbor- 


ing attachment, 
emery wheel, etc. 





Write today to 


W.F and John Barnes Co. 


ROCKFORD . ILLINOIS 





YOUR IDEAS MAY BE WORTH MONEY 


will assist in determining their commercial possibili- 
ties, including patents, developing, manufacturing and 
marketing, if warrauted after investigation. 
Our organization combines 25 years’ experience in 
industrial engineering, factories, automatic and special 
machinery, and specialized production, 
Personnel includes engineers, designers, draftsmen, 
and modernly equipped plant of 80,000 square feet. 


We specialise in manufacturers’ problems 


WILLIAM H. LUTZ, 25th and Morris Sts., Philadelphia, Pa. 
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Magnified 225 Diameters 


This is what the tip of a fly's leg is like when seen through the 
ULTRALENS MICROSCOPE 


At last « high powered microscope te 
within the means of sii who wish to 
study, observe and experiment with the 
vast world of minute objects invisible to 
the eye. Such fun it ia, as well as 
e@dneational. No 
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INVENTIONS PERFECTED 
MODELS MADE . 


In a fully equipped machine shop 
Manufacture Dies, Tools, Jigs and Fixtures of Precision 
Let us manufacture and act as your factory 


Kp 301 W. Grand Ave. 
Moore & Co. Tot. Oot. 1019 














Power to over 1. H.P.—Air cooled—Rated % HP 
normal. Used for multitude of power services in place 
of electric motor, Power from crankshaft at full speed— 
jack shaft at quarter speed. Simple make-and-break ignition 
with spark speed control or with magneto, Built in twe 
models—with and without gear reduction jack shaft, in 
aluminum or iron 


Weighs Only 22 Pounds 
With carburetor, gas tank and base, complete 
weighs 28 Ibs. V or flat belt type 
pulley for crank of jack shaft. Power 
take-off pulley, 4 to 1 reduction. Ideal 
to replace electric motor, either built-in 
or for applied power Manufac- 
turers, inventors and mechanics 
write us your needs and we will 
send you complete specifications 


CUSHMAN MOTOR WORKS 
Builders of High-Grade, Light-Weight 
Engines 


870 No. 2ist St., Lincoln, Nebraska 

































A Great Business Boo 


Written by the President of a $25,000,000 corporation— 
by a man who manages 26 plants and directs 1,000 salesmen. 





On Ten Days’ Approval 
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“Most books are written by theorists rather than by doers. 

| Mr. Rand has proved himself a cons picuousl y successful doer. 

He knows, therefore, the bothersome questions which con- 

stantly confront business men in the world of stern realities 

and, moreover, unlike most men of large affairs, he has devel- 

| oped a faculty, not only for solving hard problems, but for 
making clear to others how they can set about attaining 

| satisfactory, profitable solutions.” —B. C. Forses. 
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Mr. James H. Rand, Jr., President of Rand Kardex Bureau, Inc., whose 
accomplishments are known to practically every business man in America, 
| has at last put into black and white the rules and practices that have made 
him the figure in the business world that he is today. Starting from scratch, 
a little over ten years ago, with money borrowed from the bank, he has 
forged ahead, powerfully and indomitably, through these methods which he 


er , ' 
gives to the business world in this book. 
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The submarine plane stowed away in its tube, into which the various parts fit 


neatly, 


direction beacons, and by the transmission 
of weather reports. This indirect form of 
aid is accepted by almost all authorities as 
far more advisable than the European 
method of actually subsidizing air-line op- 
erators in cash. 

As a result of subsidies, the British, 
French, German and other services make no 
extraordinary efforts to run at anything but 
a loss and Sir Sefton points out that only 
one air line in the world is paying its way, 
namely, the Scadta, up the Magdaléna River 
to Bogota, in Colombia. The subsidies paid 
or voted for in 1925 in England, France and 
Germany respectively were 137,000 pounds, 
57,210,000 francs and 6,700,000 gold marks, 
and it is evident that these cannot be con- 
tinued indefinitely. 

The Air-Marshal states that the present 
total cost of carriage by air is about 5 shill- 
ings or say $1.25 per ton-mile at 90 miles 
per hour. This is a figure of about the same 
order of magnitude as that of the closest 
American estimates. In his opinion, such 
a charge is high but not too high for pas- 
senger traffic, is low enough to attract first- 
class mail matter, but is too high to attract 
any great volume of freight. Undoubtedly 
this would apply in America also. 

Airplanes are frequently regarded as frag- 
ile craft of short life. On the Imperial 
Airway from London to the Continent, ma- 
chines show an average of 1,000 flying hours 
per year, and are useful for several years. 

Airplanes were once regarded as a very 
bad insurance risk, with premiums running 
as high or higher than 20 percent. Now 
they have fallen to 74% percent for three 


The tube is fixed to the top of the submarine deck 


engine-ships, with only slightly higher rates 
for the single-engined types. 

The ultimate success of air traffic depends 
on public confidence. Statistics given by 
Sir Sefton are most encouraging. Taking 
the period from May 1919 to December 1925, 
the mileage flown in recognized British 
transport service was 4,431000. There were 
four fatal accidents in which 13 passengers 
were killed and five injured. There were no 
fatal accidents at all in 1925. With the 
use of multi-engined planes, various devices 
to reduce the stalling speed, and with better 
methods of navigation, the danger of acci- 
dent is beginning to be regarded by British 
authorities as almost negligible. 





A Submarine Plane 
SUBMARINE scouting for an enemy 
has neither great speed, nor a long 

range of vision, whether submerged and 
sighting through a periscope or floating on 
the surface but without the aid of mast or 
conning tower. Accordingly, the United 
States Navy has for several years sought to 
develop a submarine plane and to devise 
methods for stowing it on board. 

In the design of the plane, the problem 
was to produce a craft small enough to be 
packed in a tube not more than five feet in 
diameter, yet thoroughly airworthy. Coop 
eration between the Navy Bureau of Aero 
nautics and the Glenn L. Martin Company 
has resulted in the production of the small 
seaplane shown in the first of our photo 
graphs. The seaplane has a cockpit just 
big enough to shelter a pilot who is not of 
excessive proportions. Its engine is a light 
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The small submarine plane assembled on the deck of the S-1 
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three-cylinder Wright air-cooled type. The 
spread of the wings is approximately 20 
feet, and the overall length is proportionately 
small. To facilitate assembly and disassem- 
bly, the plane, although it is a biplane (a 
monoplane would have a larger span and 
would therefore be less suitable), has no 
bracing wires requiring careful adjustment; 
the wing truss consists entirely of struts 
acting as either tension or compression mem- 
bers. The truss is further simplified by 
the fact that the struts going from the 
outer point of the wings to the pontoons 
serve also to brace these pontoons. No guns 
are carried, the gasoline supply is sufficient 
only for two hours’ flight, and by cutting 
out all non-essentials, the weight is kept a 
trile under 1000 pounds when fully loaded. 
The loading per square foot of wing area is 
somewhat high, and this, with the low gross 
weight, keeps the wing area at a minimum. 
The little craft, though provided with only 
60 horsepower, is capable of at least 80 
miles an hour. 

As a result of this careful design, the 
plane can be readily packed in the compara- 
tively small tube shown. The fuselage oc- 
cupies the center of this tube with the 
engine still mounted at its front end. The 
wings, in four parts, are slid into position 
at the periphery of the tube, and the pon- 
toons are neatly wedged in between. 

A few minutes suffice for disassembly; 
nine minutes for complete assembly. To 
make a get-away. the deck of the submarine 
is kept almost flush with the level of the 
sea. The plane moves under its own power 
on specially prepared ways and leaves the 
water just as any hydroplane. Hoisting the 
small plane on board again is not especially 
dificult since the deck may be kept as low 
as desired, whereas on a battle-ship, hoisting 
the plane aboard is quite a delicate opera- 
thon. 


An Airship Control Cabin 

OMMANDER CHARLES E. ROSEN- 

DAHL was the senior surviving officer 
of the Shenandoah and is now commander 
of the Los Angeles. He is shown in the 
control cabin of the giant airship. Just a 
glance at the photograph is sufficient to in- 
dicate the complexity of airship piloting. 
In this work there are many more things 
to think of than in handling an airplane. 


Wide Word 
Commander Charles E. Rosendahl in the control cabin of the Los Angeles. 
the charts on the wall, and the control cords above them 
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The amount of water ballast must be 
watched if longitudinal balance is to be 
maintained, and a special chart for this pur- 
pose appears in the control cabin. 

As the Los Angeles burns up fuel, it be- 
comes lighter, shoots up high into the air 
and must lose valuable helium to descend 
unless the water recovered from the engine 
exhaust gases is sufficient to compensate for 
the loss of fuel weight. Hence the lines 
labelled “Fuel” and “Water Recovered” 
figure prominently on the board. Each com- 
partment of the airship needs watching as 
regards gas pressure and content, hence the 
gas control connections in the upper right 
corner of the picture. All this, in addition 
to the engine controls, actual steering, study 
of weather conditions, et cetera, make the 
control cabin of an airship a very busy 
place. 





Maintenance of Airplanes 
and Engines 

HE scientific aspects of aeronautics have 

been given intensive study in many labor- 
atories both in the United States and in 
Europe. But, little systematic attention has 
been given to problems of maintenance and 
depreciation. However, reading Lieutenant 
E. W. Dichman’s paper in the A.S.M.E. 
Journal (American Society of Mechanical 
Engineers) is a revelation as to the work 
done by the Army Air Service in this direc- 
tion. 

In military flying a few forced landings 
due to engine trouble may be excusable, but 
in commercial operation, engines must not 
fail, There are now far more reliable en- 
gines in use than the Liberty motor, but 
from consideration of expense, the Liberty, 
as it is surplus war material, will be used 
for many years to come. How much service 
is then to be expected from the Liberty? 
According to air service practice, 150 hours. 
Then there must be a complete overhaul, 
which in man-hours must be given 175 units. 
This must include a complete overhaul, tear- 
down, cleaning of parts, inspection, grinding 
of valves, assembly and timing. With such 
care, the life of the Liberty may be as much 
as 500 hours. 

Airplanes may run as long as 250 hours 
between overhaul (and this means some 
200,000 or more miles of flight). With a 
periodic overhaul of 200 man-hour units, 


Note 











NEW PLANER SAW 


Leaves a Surface of Smoothness 
Hundreds of plants are replacing their novelty saws 
with the new Simonds Planer Saws because the Planer 
Saw leaves a smooth cut at a faster hand feed than is 
obtainable with novelty saws. 

The new Planer Saw can be used for soft or hard wood; 
for ripping, cutting off, or mitering. And it is made with the 
same precision and tempered steel that have distinguished 
Simonds cutting edges for nearly a century. 

Ask your dealer about the new Simonds Planer Saw. Or 
write direct for literature and full information. 


SIMONDS SAW AND STEEL COMPANY 
**The Saw Makers” FITCHBURG, MASS. 








Established 1832 
XY Branches and Service Stations in Principal Cities 


























The Dials Indicate Good Moves 


Little things lead to big developments in machines— 
when you see what they do to production. If they 
count at all in the development of your machine, they 
will count on a Veeder Counter. You are shown a 
move in the right direction, when change in design, in 
mechanism or operation shows a gain on your 


edg 


COUNTER 





The large Set-Back Rev- 
olution Counter at right 
is less than % actual 
size. The small Revolu- 
tion Counter below is 
shown nearly full size. 








The Set-Back Revolution Counter above re- 
cords the output of the larger machines where the revolu- 
tions of a shaft record operations or output. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, as required. Price, with four figures, as 
illustrated, $10.00 (subject to discount). 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable; its mechanism will stand a very high rate of 
speed, making it especially adapted to light, fast-running 
machines. Will subtract if run backward. Price. $2.00. 





There’s a VEEDER to fit every machine—and every need 
in production-getting. Mechanical and Magnetic Counters— 
the Veeder booklet shows them all. It’s your booklet: write— 


The Veeder Mfg. Co., 


18 Sargeant St. 
Hartford, Conn. 
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What part have scientists 
and inventors played in the 
history of human progress? 


Two of the greatest living historians 
answer this question in their thrilling 
new story of civilization — 


The 
HUMAN 
ADVENTURE 


By James Henry Breasted & James Harvey Robinson 


The first mechanical triumphs of primitive man, the early 
conquests of science, the results of the industrial revolution, 
and the amazing achievements of modern engineers—all the 
victories of man over nature which have made civilization 
are vividly presented in this brilliant new history. 


possible 


Robinson and Breasted, after more than a quarter of a cen- 
tury’s research, have told the complete story of man’s prog- 
ress from primitive times to the present day. 
They have created something 
new—a vital, dynamic history that eliminates dull and use- 
less facts and concentrates on the great forces that have 


broken away from tradition. 


created the modern world. 





James Henry Breasted 


to the Fall of Rome. 


Vol. I 


The Ordeal of 


Civilization 
By 


James Harvey Robinson 


Author of ‘“The Mind in the Making’’, ‘“Medieval and Modern 


History"’, ““The New History’, etc 


The story of the origin and development of the modern 
world from the Fall of Rome to the present day, told from 
Robinson’s revolutionary point of view. 






| 


illustrations. Over 


Publishers Since 1817 
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They have 


The Conquest of 
Civilization 


James Henry Breasted 


Professor of Ancient History and Egyptology. and director of the 
Oriental Institute, University of Chicago 


The first great chapter in the human drama, the story of 
the magnificent achievement of man from primitive times 





James Harvey Robinson 


The Human Adventure is the most absorb- 
| ing, up-to-date and reliable single history of 
our civilization now available. 
1,200 pages. 


Volumes, Boxed, $10.00. 


HARPER & BROTHERS 
New York City 
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Front view of the Ireland Meteor, a neat and inexpensive plane suitable for 
general aerial service and private ownership 


according to Lieutenant Dichman. the life 
of an airplane may actually be 2,000 hours 
before salvage becomes imperative. The 
overhaul consists of removing the fabric from 
wings, fuselage and tail surfaces, inspecting 
all fittings, spars, and the internal structure 
generally, and of re-assembly with the ut- 
most care in lining up. 

Even the life of the present type of plane 
and engine becomes satisfactory from a com- 
mercial point of view, if maintenance and 
inspection are given due care. 

A Useful Plane 

\ JHILE public attention is largely con- 

centrated on the large airliners of the 
type built by the Fokker and Ford com- 
panies, the plane suitable for individual 
ownership is selling in fairly large quanti- 
ties. One mid-western company reports a 
production of a plane a day. The Ireland 
Veteor built at Garden City is an excellent 
example of the small, inexpensive plane, 
suitable for general aerial service work and 
for the private owner. Our two photographs 
show its many desirable characteristics. A 
thin-bladed Curtiss-Reid duralumin propeller 
is employed which has both a greater effi- 
ciency and a greater durability than the 
wooden propeller. The engine is the well 
tried OX-5, an eight cylinder water-cooled 
type, of comparatively low fuel consumption, 
with which the plane manages to carry a 
pilot and three passengers at. a maximum 
speed of well over 90 miles an hour. The 
spinner and cowling give a very streamline 
appearance to the front of the fuselage. The 
pilot and front passenger have particularly 
good vision. The landing gear is of the 
no-axle type, reducing the effect of obstruc- 


tions on landing. Rubber compression rings 
are used instead of shock absorber cord, 
thus obviating much tiresome winding and 
replacement of cords. The tail skid is 
steered from the rudder pedals, giving com- 
plete directional control of the plane while 
taxying on the ground. An interesting de- 
tail is the control stick which is located 
between the pilot’s feet and curves back 
over his knees so that there is no need for 
spreading them apart to operate the ailerons. 
Flying at Night 
\ JESLEY L. SMITH is one of the most 
skillful and experienced pilots flying 
for the Air Mail Service. In a recent paper 
read before the Society of Automotive En- 
gineers, he ended with this remark: “If any 
of you are slightly bored with life and crave 
a little excitement, just hop into a_ plane 
some dark and stormy night and try to fly 
to Cleveland from New York.” His paper 
was conclusive evidence both of the difi- 
culties of night flying and of the care and 
ingenuity which has made it possible. 

The country from New York to Bellefonte. 
Pennsylvania, is a series of valleys and 
mountain ranges; from Bellefonte to Cleve- 
land, it rises at once to a plateau, with nar- 
row river gorges and low mountain ridges. 
sloping down gradually to Cleveland. On 
the whole it is difficult territory and the 
weather is often uncertain and dangerous. 
If night flying is possible between New York 
and Cleveland, it will be possible almost 
anywhere in the United States. 

Emergency’ fields are placed at 17-mile 
intervals. The distance between the giant 
beacons of 2,000,000 candle-power is eight 

(Continued on page 396) 














Side view of the Ireland Meteor. With an OX-5 engine, this little plane ¢4” 
carry a pilot and three passengers at 90 miles per hour 
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These three features com- 
bined with many other attrac- 
tions,including excellent meals, 
form a combination of hotel 
service difficult to equal. 
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Sample Rooms 


RANCHO GOLF CLUB 
availiable to all guests 


Please write 
for booklet 


HAROLD E. LATHROP 
l Manager 




































Wide Worid 
In the race for the Gordon Bennett Trophy, held at Brussels, Belgium, American 


balloons took first and second places. 








Ward T. Van Orman and Walter W. 


Horgan won the trophy after covering 528 miles in the Goodyear III. The United 


States Army balloon, S-16 won second place. 


The start of the race, with the 


S-16 in the center on the ground, is shown above 


miles, on an average. Each terminal and 
emergency field is bounded by lights about 
250 feet apart. At the terminal fields all 
obstacles are surmounted by red lights, and 
the best approaches indicated by green 
boundary markers. The lights of cities and 
towns, large factories, blast furnaces and 
the like are great aids to a pilot who knows 
the route. But thick weather may obscure 
both the beacons and the “natural” lights 
to a great extent. 

Even in fairly clear weather, emergency 
night landings are hazardous. 
been expended on lighting the plane itself. 
The special night equipment comprises three 
navigation lights, one on each wing-tip and 
one on the tail to enable pilots to see other 
ships en route; two large headlights on the 
order of automobile headlights, but much 
more powerful are used in emergency fields 
which have no flood-lights; and two mag- 
nesium parachute flares are carried, which 
at an altitude of 2,000 feet will light a 
square mile of territory brilliantly. 

But even all these lighting aids are not 
sufficient; instruments must be carried which 
will enable the pilot to fly straight although 
nothing outside of the ship be visible. 

There is first the compass, which on board 
aircraft has reached a high degree of re- 
finement. But the compass is a poor guide 
in storms, because when the ship oscillates 
in rough weather, the compass needle comes 
under the influence of the vertical com- 
ponent of the earth’s magnetic field and 
swings about erratically. Therefore the com- 
pass is supplemented by a turn indicator, 
which is based on the ability of an air-driven 
gyroscope to keep a direction always parallel 
to its original one. Pilots who have to rely 
on their senses alone in fog, lose their per- 
ception not only of direction but also of 
balance. Hence a bank indicator, or lateral 
inclinometer is carried ‘which consists of a 
steel ball in a slightly larger curved glass 
tube filled with alcohol to dampen mechan- 
ical vibrations. 

Flying by instruments alone is an intense 
physical and mental strain on the pilot. The 
plane itself should be stable fore and aft, 
laterally and directionally. It should be one 
that is capable of being flown “hands off,” 
whether flying level, climbing, or descending 
in fairly rough weather. Modern mail planes 
are beginning to approximate these re- 
quirements. Further, the craft must be ex- 
tremely maneuverable for getting in and 
out of poor emergency fields, it must have 
a slow landing speed because emergency 
fields are small, and it must have a rapid 
climb to clear obstacles on a take-off or 
clouds whose moisture may freeze on the 
Besides 1000 pounds of mail, and 


Great care has 


ship. 


fuel enough for a non-stop flight against a 
head wind of 30 miles an hour, there must 
be at least an hour’s emergency fuel supply 
on board to guard against the possibility 
of losing the way in bad weather. 

Reports of the much maligned Weather 
Bureau are indispensable. The weather ste 
tions give the pilot the type of weather, 
ceiling, visibility, wind direction, tempers 
ture and barometric pressure. The ceiling, 
as it is aptly called, is the height of the 
clouds above the ground, measured by pro 
jecting a spot light at an angle of 45 de 
grees and by pacing the distance from the 
light to the point directly under where the 
beam hits the clouds. From the weather 
maps, a skilled navigator can nearly always 


tell what awaits him ahead. Now that 
radio communication between plane and 
ground is available, the utility of these 


weather reports is further enhanced. 

Thunderstorms are very hard on the fier. 
When the temperature ranges around the 
freezing point, moisture in the clouds will 
freeze onto the plane, first upon the wires 
increasing them, with the ice coating, 
three times normal size, then upon the struts 
and fabric, loading the plane, increasing its 
resistance to the air stream and finally bring- 
ing it down at landing speeds 20 to #0 
miles higher than normal. But the very 
worst enemy is fog. The visibility of the 
most powerful beacons disappears. It is 
then that reliable instruments and courage 
are really needed. 

The Air Mail Service has done a wonder 
ful piece of work in making night flying 
possible. But it is quite evident that there 
remains for the Department of Commerce, 
now taking over the provision of navigational 
aids to flying, a really difficult task and one 
which will involve the improvement of ait 
way lighting, the improvement of weather 
reporting, the use of radio direction beacons 
and the provision of many other devices 
which will tax the energies of its engineers 





An Engine Heater ; 
AIRPLANES in ordinary winter servic 
are often placed in unheated hangars 
Under such conditions it is either necessaly 
to drain the water from the engine, or © 
keep the engine warm enough to prevent 
water from freezing. The N. A. A. Review 
describes a simple device which overcomes 
this difficulty. This is the Mayall heater, 
consisting of a short brass tube about eight 
inches long, surrounded by electric heating 
elements. The brass tube is inserted in 
water line near the engine, thus setting uP # 
circulation of ‘warm water in the syste™ 
For 60 cents, 16 hours of heating can be 
secured, and all freezing difficulties avoid 
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A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 
Conducted by Milton Wright 


Don’ts for Inventors 

Ir there is one 
thing the inventor 
will not tolerate, it 
is to have anyone 
say, “It can’t be 
done.” More power 
to the inventor for 
that attitude! It is 
the attitude that has 
: overcome all the ob- 
stacles in the way of progress; it is the atti- 
tude necessary for success in invention as 
well as in any other field of endeavor. 

However, there is a limit to the things an 
inventor should try to do—perpetual motion 
for example. Scientists generally agree that 
perpetual motion is impossible. The Patent 
Office agrees with the scientists and imposes 
extra restrictions upon the inventor who 
claims to have solved the problem. 

Nevertheless, perpetual motion does seem 
to have a fascination for inventors. Only 
last week a very earnest man tried to in- 
duce us to apply for a patent for him on 
a device which would run without stopping. 
There have been hundreds of such efforts in 
our ofices alone in the eighty years that we 
have been aiding inventors. It is not likely 
that you can solve the problem of perpetual 
motion. At any rate, your time and ability 
can be spent to far better advantage in seek- 
ing to answer one of the many other needs 
of modern civilization. Don’t bother with 
perpetual motion, 





“The Perfection of Imitation” 


HE invention which the court has called 

“the perfection of imitation,” the em- 
bossing process of the Simplex Sampling 
Association, whereby illustrations in adver- 
tising look like an actual piece of cloth 
pinned to the paper, has won a substantial 
victory in an infringement suit against the 
John C. Powers Company. 

The patent relates to cards for displaying 
textile samples. Instead of the actual tex- 
tile being used, a raised panel is formed 
by an embossing process and the texture 
and fabric is reproduced in color. 

“The new product is the production of 
illusion,” says Judge Hand, quoting a previ- 
ous decision, “‘i.e., making the eye believe 
that actual pieces of cloth are in view.” 

The defendant’s device sought to accom- 
plish the same result by “making a panel 
raised above the base to a distance substan- 
tially less than the thickness of the fabric 
simulated, said panel having one edge in- 
clined from the plane of the panel to the 
plane of the base.” Nevertheless, the court 
holds, “The differences relied upon to secure 
immunity seem technical and trivial. <A 
preliminary injunction is granted upon filing 


a bond.” 


Names from the Orient 


HE novel argument that trademarks de- 

ceive the public if they suggest the same 
Scenes, traditions or historical events that 
other marks do, was made in vain by the 
Egyptian Lacquer Manufacturing Company 
in its recent patent opposition to registry 
of the word “Pharaoh” as a trademark for 
lacquers. The opposer uses the names 
Egyptian, Sphynx, Pyramide, Obelisk, Nile, 
Cairo, the representation of the Sphinx and 
the representation of an Egyptian scene as 
trademarks for the same goods. 

“The identity of resemblance of trade- 
marks may be ascertained only by compari- 
on of the marks with each other,” Assis- 
tant Commissioner Moore holds. “If the 
one mark creates in the mind a picture 
corresponding to the essential characteristics 
of the other, or if both suggest the same 
object of thought, they may be said to bear 





such resemblance to each other as to con- 
fuse the mind of the public, but not other- 
wise. 

“The name ‘Pharaoh’ does not in any way 
suggest any of the opposer’s marks. On 
the contrary, the name creates in the mind 
thoughts corresponding to the historical 
events which occurred in Egypt during the 
reign of its ancient monarchs, including the 
miracles and tragedies related in the sacred 
writings. 

“If the opposer’s contentions were tenable, 
it would be possible by a wise selection of 
a term universal in its signification to prac- 
tically monopolize all trademarks for a par- 
ticular class of goods.” 


Americans Lease German Patent 
MERICAN patent rights covering a re- 
cently invented German process for 
automatically producing bas-reliefs, sculp- 
tures, medallions and like articles have been 
sold to an American corporation, according 
to a report to the Department of Commerce. 














Wide wor 


Brown Wins His Patent Suit 
LBERT C. BROWN, of Chicago, inven- 
tor of an adjustable faucet famous 
throughout the plumbing trades, has won his 
suit for infringement against the Empire 
Brass Manufacturing Company. Brown’s 
patent is for an adjustable faucet attach- 
ment such as is extensively used in kitchen 
sinks and laundry and bath tubs. It is de- 
signed to connect’ with hot and cold water 
supply pipes and has a mixing chamber 
and a single spigot faucet. All the elements 
of his combination are old except the ad- 
justable connections between the faucet 
ports and the supply pipes. 

The defendant relied upon the usual de- 
fenses of invalidity and non-infringement. 
Judge Westenhaver writes the opinion for 
the United States District Court for the 
Northern District of Ohio. He reviews some 
of the prior art cited by the defendant but 
finds they are not in the particular branch 
of the industry in which Brown made his 
invention. The fact that the plumbing trade 
has acquiesced over a long period in its 





With the “camera gun” invented by Adelbert Szalardi you get your man’s pic- 
ture whether you hit or miss. A camera attachment works with the pressure of 


the trigger finger. 
tography. 


The process requires the use of a special 
stereoscopic camera and a “stereocompera- 
tor,’ which transfers the picture taken by 
the stereoscopic camera to the block of raw 
material upon which the design is to be 
sculptured. 

The process, which is said to reproduce 
natural colors, is expected to be used in 
connection with advertising and the pro- 
duction of novelties. 


“O-G-—Goody”—“Eskimo Pie” 
HE Eskimo Pie Corporation raised a 
novel question recently in opposing the 

registration of “O-G-Goody” as a trademark 
for a chocolate-covered ice cream confection. 
The basis of the opposition was that the 
opposer owns a patent for a confection to 
which the trademark “Eskimo Pie” has been 
applied and that the acts of the O-G Goody 
Company in selling its confection is an 
infringement of that patent. 

The Patent Office, however, dismissed the 
opposition, declaring it has no jurisdiction, 
where the marks of the two parties are 
wholly dissimilar, to pass upon the infringe- 
ment of a patent or upon questions of unfair 
competition generally. 


Magnesium in the ammunition charge permits night pho- 
The film chamber may be locked with a key retained by the police 


validity he holds to be a strong point in 
Brown's favor. 

“Defendant’s purpose could be none other 
than to achieve adjustability,” he says, “and 
it has done this by using an offset swivel 
connection instead of one curved or bent. 
It permits easy application of the combina- 
tion faucets to hot and cold water supply 
pipes in the same manner and for the same 
purpose as taught and claimed by Brown 
when the off-center variation does not ex- 
ceed one-half to five-eighths of an inch. To 
this extent, at least, it is an equivalent of 
Brown’s adjustable link or pipe.” 


Inventions in Literature 
I OW many inventors are there who 
realize that a patent may not be ob- 
tained on a device if the device has been 
fully described in a printed work, even 
though the writer never made one of the 
articles? That a published description may 
upset the validity of a patent was illustrated, 
in the case of John L. Brodie against the 
United States early this year, by the Court 
of Claims. Brodie was suing the govern- 
ment for royalties on hats made according 
to his patented design. 


In declaring his patent invalid the court 
relied in part upon quotations from the 
following publications: 

Homer’s Iliad 

Dictionaire du Mobilier Francais 
La Nature 

Scientific American 

“It is rather startling,” the court declares, 
“in connection with the consideration of 
this case to have attention called to an 
opinion by Judge Westenhaver of the North- 
ern District of Ohio, in which, considering 
the validity of a patent on an automobile 
bumper, he, by way of illustration, said, 
‘shields, fenders and devices for purposes of 
protection are of immemorial antiquity, In 
the World War, when it was realized that 
some protection against shrapnel fire would 
be serviceable, the need was at once an- 
swered by the development of the sieel hel- 
met. In a commercial sense the steel helmet 
was new, but in a patentable sense it was 
not novel nor an invention,’ ” 





Congratulations, Mr. Wrigley 

( like American chewing gum 

so much that they have resorted to 
court action to permit greater importation 
of it. By a final decision of the Court of 
Appeals at Munich, chewing gum has been 
so reclassified as to reduce import duties on 
it from 300 to 100 marks per 100 kilograms. 
This reduction follows continued represent- 
ations by importing houses in Germany 
assisted by consuls and the American com- 
mercial attaché. 

Our own Department of Commerce re- 
ports that chewing gum, first offered for 
sale in China 12 years ago and its purchase 
limited largely to the American population, 
has increased as an export item from a few 
cases to approximately 1,000 to 1,200 cases 
a year. It is estimated fully 95 percent of 
the gum now sold in China is to the native 
Chinese. 





Of the People, by the People, for 
the People 


HE Lincoln Motor Company has lost 

two cases against other companies using 
the trademark “Lincoln.” In refusing to 
cancel the registration of the name as a 
trademark for the shock absorbers of the 
Lincoln Products Company, Assistant Com- 
missioner Moore declares: 

“The Lincoln Motor Company has used 
its trademark only in connection with motor 
cars. The Lincoln Products Company uses 
the name ‘Lincoln’ and the portrait of Lin- 
coln as trademarks for shock absorbers. A 
structure considered as a whole, and the 
parts of which it is composed, are different 
things, hence, have not the same descriptive 
properties.” 

In permitting the Lincoln Manufacturing 
Company to register “Lincoln” with a dis- 
tinctive design as a trademark for automo- 
bile brakes and timers, he says: 

“The applicant calls attention to many 
registered trademarks and to many names of 
companies and corporations in which the 
word ‘Lincoln’ appears. Judicial notice may 
be taken of this fact, and also of the fact 
that Lincoln is commonly employed as the 
name of individuals and also as a geograph- 
ical name.” 


The Old Home Savings Bank 


OT only may the Bankers Utilities Com- 

pany not collect anything from the Pa- 
cific National Bank, but the United States 
District Court for the Northern District of 
California holds that the patent for the me- 
chanical book-shaped bank for home savings 
(invented by Butler Greer), upon which suit 
was brought, is invalid, because all of its 
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elements are old. The utilities company, 
licensee of the patent, had sued for in- 
fringement and for an accounting. 

“The main question in this case,” says 
the court, “is whether or not the book form 
of savings bank as shown and described and 
claimed in these letters patent was antici- 
pated by the prior art. Among the patents 
introduced in evidence by defendant to show 
the various elements comprising the Greer 
patent construction, are the Fisher patent, 
the Von Eigen patent, and the Farrington 
patent. 

“It should be noted that the contents of 
the file wrapper of the Greer patent fail to 
mention the above named patents, a fact 
which, I think, is persuasive that various 
elements of the Greer patent as claimed are 
old and anticipated. All of its elements are 
invalid, for the reason that all of them were 
old. Taken together, they also are invalid 
as being merely an assemblage of old ele- 
ments which accomplished no new result. 

“Let the decree be for the defendant.” 


No Trademarks for Service 

HAT a company which sells service 

rather than commodities cannot register 
a trademark for articles it handles is made 
clear by Assistant Commissioner Moore in 
denying the application of Gregg and Son, 
of Indianapolis, to register a trademark for 
repaired, cleaned, renovated and dyed fab- 
rics and furs. 

“A trademark as such can have no exis- 
tence apart from an article of commerce, 
and unless it is indicative of origin or own- 
ership of the article,” he declares. “The 
applicant admittedly is not a trader, and the 
articles to which it applies its private mark 
are not articles of commerce. The mark 
does not indicate origin or ownership.” 


“Ford” Mark Not Exclusive 

HE Ford Motor Company has lost two 

actions recently to prevent others from 
using the name “Ford.” In an action in 
the United States Court in New York to 
restrain the independent firm of Kelly and 
Stein from using “Expert Ford Service,” 
Judge Thatcher rules. 

“The words in their ordinary significance 
do not convey a false impression, and it 
does not seem to me proper to enjoin their 
use until the secondary meaning sought to 
be attributed to them by the plaintiff is more 
clearly established.” 

In a cancellation action in the Patent 
Office against John A. McAdoo who regis- 
tered the trademark “Ford” for cigars, Assis- 
tant Commissioner Moore holds. 

“It must be remembered that the word 
‘Ford’ is not necessarily confined to the 
corporate name of the petitioner. It is a 
common word of our language used not only 
as a name for many persons, but also as a 
common noun and as a verb.” 


Day. Gun Pad Patent Void 


N a suit brought by W. R. Jorgenson 

against F. D. Hawkins in the Circuit 
Court of Appeals of the Eighth District for 
injunction and damages for infringement, 
the court holds that J. S. Day’s patent for 
a recoil pad for gun stocks is invalid. The 
court rules that the fastening of a hard 
rubber base plate to the gunstock and a 
relatively soft rubber pad to the hard rubber 
plate does not involve invention. 

“Although the exact form of air cushion 
shown in the Day patent is not disclosed in 
the prior art,” Judge Booth writes, “yet 
there was disclosure of such character that 
the change made by Day cannot in our 
opinion be classed as invention. Our con- 
clusion is that the Day patent is void for 
lack of patentable noveity.” 





Victory for De Forest 
To decision of Judge Thompson in the 
Federal District Court, in holding Lee 
De Forest to be the first and original in- 
ventor of the feed-back circuit and the 
oscillating audion, will have a far reaching 
effect in the radio industry. Twelve of the 
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| Interest to Farmers. —_ | 





AvuromAtic Hay SuAKER AND SEED 
Sirrer.—Adapted for attachment on prac- 
tically any mowing machine, for separating 
the seed from the hay, and placing the hay 
rearwardly on the ground, Patent 1590259. 
J. F. Shelton, 192 Poplar Ave., Memphis, 
Tenn. | 

DicceR ATTACHMENT FoR TRACTORS.— 
Which can be driven over two adjacent rows 
of potatoes or the like, for digging and de- 
livering the potatoes at the rear. Patent 
1592962. M. B. Sample, Elizabeth City, 
N. C. 

Harrow.—Having «a body formed of a 
plurality of bars which ecurry the harrow 
teeth, and are “adjustably connected with one 
another. Patent 1595843. B. A. Williams, 
c/o Williams Mfg. Co., Watertown, Tenn, 

Weep Harrow.—Which will operate, | 
when drawn over a harrowed field, to auto- 
matically gather weeds from the surface and 
discharge the same in bundles. Patent 1594,- 
085. DD. Wills, Ocean Boulevard, Clear- 
water, Calif. 

ATTACHMENT FoR PLows.—Adapted to be 
secured to the plow beam, after the usual 
plowshare hus been detached, for affording | 
facilities for shallow cultivation. Patent | 
1596825. W. J. Gules, c/o Oates, Fayette- 
ville, N. C. 

CULTIVATOR-FENDER ReGULATOR.— Which 
ean be readily adjusted to various heights 
at the will of the operator, and be locked in 
adjusted position. Patent 1596111. C. L. 
McKelvie, P. O. Box 246, Fort Collins, 
Colo. 








Of General Interest 


COMBINATION CURTAIN, DRAPERY AND 
SHADE Support.—Which may be easily at- 
tached, and easily adjusted to accommodate 
draperies of different widths without entirely 
removing the support. Patent 1594268. P. 
Machowiez, 174 Russell St., Brooklyn, N. ¥. 

Ticket.—Having the numerals. priuced not 
only on the obverse face but also in reversed 
relation upon the reverse face, for preventing 
forging. Patent 1597607. C. A. Lick ¢/o 
Weldon, Williams & Lick, Fort Smith, Ar- 
kansas. 

Mik Borrite.—Which may be stood on 
either end or placed upon its side and held 
against rolling, and is open at both ends for 
thoroughly cleansing. Patent 1595040, T. 
A. Voss, Phoenicia, N. Y. 


ComBINeD FRAME WINDOW AND SCREEN. 
—Adapted for use interchangeably as a 
storm window or a fly screen, the inter- 
changing being done without special tools. 
Patent 1595018. H. C. Mills, 3250 W. 126th 
St., Cleveland, O. 

Tobacco Povucu.—Of the flexible type, 
adapted to be carried in a pocket, and con- 
structed to prevent the gradual discharge of 
the contents. Patent 1594989. L. and M. 
Auster, 229 4th Ave., New York, N. Y. 

Exastic Untr.—Of the type,comprising a 
pair of slidably contacting in-elastic mem- 
bers yieldingly connected by a retractile 
spring. Patent 1594962. D. B. Jacobs, c/o 
Diamond X Rranch, Swan Valley, Idaho. 

MetTHoD oF AND DEvICE FOR CEMENTING 
WeELis.—Which separates the cement from | 
the mud during the passage of the cement 
into the well casing. Patent 1594448. A. 
Boynton, c/o Frontier Oil Co., City Nation- 
al Bank Bldg., San Antonio, Texas. 

Toornsrusn. — Especially designed to 
brush and clean the back of the teeth and 
between them, and to properly massage the 
gums. Patent 1595715. J. M. Dudley, c/o 
Dudley Bar Co., District Sales Office, Bir- 
mingham, Ala. 


COMPARTMENT PLATE oR PLatreR.—In 
which provision is made for holding several 
different articles, and constructed sufficiently 
deep to be strong and durable. Patent 
1595356. J. E. Moseman, c/o A. Baldwin 
& Co., New Orleans, La. 

KNockpowNn Scrern.—Which admits of 
the ready separation or assembly of the 
parts so that the material may be washed, 
and the screen conveniently housed. Patent 
1595929. W. P. Rhodes, 8418 117th St., 
Richmond Hill, N. Y. 








Patents Recently Issued 


Classified Advertising 


| messages. 





TELEPHONE STAND.—For attachment to a 
wall, the telephone may be swung to one 
side, and a shelf is included for taking down 
Patent 1594460. H. Kosmos, 
2546 W. Monroe St., Chicago, Ul. 

BASKET.—Having a removably attached 
wire handle which may be locked in opera- 
tive position, or in flat engagement to facili- 
tate shipping. Patent 1595869. C. L. Rick- 


}enbrode, Ripley, N. Y. 


WINbow CLOSER AND RAIN oR SNow Ex- 
CLUDER.—With means for maintaining a 
window in its open position, and automat- 
ically closing the window upon certain con- 
ditions in the immediate vicinity. Patent 
1595951. E. Kloniecki, c/o E. Carney, 138 
W. 31st St., New York, N. Y. 

DispLtay Rack.—For displaying merchan- 
dise, meats, or similar articles, adapted to 
be telescoped to occupy a minimum space 
when not in use. Patent 1595882. M. B. 
Sheldon, c/o American Wire Form Co., 265 
Grand Ave., Jersey City, N. J. 

SEcTIONAL CABINET Door.—Whereby any 
number of sections may be associated, and 
the doors interlocked to protect and connect 
all the sections. Patent 1595875. 4H. 
Rusecher, c/o Tieset Office Equipment Co., 
Grand Central Terminal, New York, N. Y. 

PorRTABLE Scarroitp.—Which can be sup- 
ported in rigid relation to a pair of ladders, 
readily assembled, and moved from place to 
place without “disassembling. Patent 1593,- 
945. J. J. Macklem, 5957 South St. An- 
drews Place, Los Angeles, Calif. 

Pre T1n.—Formed of sections which may 
be readily interfitted for baking pie crust, 
and aiding in forming and maintaining the 
crust shape. Patent 1596331. E. N. Bas- 
sett, 322 Floral Court, Lincoln, Neb. 

FouNnTAIN PEN FILLER.—Wherein the usual 
sack is eliminated and means provided for 
drawing a quantity of ink directly into the 
barrel. Patent 1596811. A. Craig, 150 
Cooper St., St. James, L. I, N. Y. 

PostaL CarkpD.—In combination with an 
envelope, which serves to conceal an object 
contained, the post card stiffening and fur- 
nishing a little extra protection. Patent 
1596088. M. H. Espey, Rising Sun, Ind. 

DeTraAcHABLE ANTISLIP HEEL. — Which 
may be readily applied to or removed 
from an ordinary street shoe, insuring a firm 
ground engaging tread. Patent 1596832. C. 
H. A. Heinemann, 186 Paterson Ave., East 
Rutherford, N. J. 


MEANS FOR MoLpING MANHOLE FRAMES. 
—Whereby the output is very materially in- 
creased, and the work made possible in a 
foundry, not equipped with expensive ma- 
chinery. Patent 1596815. E. F. Dooley and 
G. B. Seanland, c/o Hutchinson Foundry 
and Machine Co., Hutchinson, Kans. 

TorPEDO.—So constructed that its turbine 
will be incapable of heating beyond a pre- 
determined temperature, thus preventing in- 
jury to the turbine. Patent 1596845. S. 
B. Mac Farlane and M. Eppley, ¢/o Marion 
Eppley, 12 Sheffield Ave., Newport, R. I. 


Liquip Lever GAce.—Particularly adapt- 
ed for oil tanks of ships or other containers 
where the oil or liquid is partially above and 
partially below the gage. Patent 1596774. 
R. Star, 84 Flushing Ave., Brooklyn, N. Y. 


TootuprusH.—By the use of which a 
more thorough cleansing of all the exposed 
surfaces of the teeth is insured. Patent 
1596783. B. Weissman, 583 Riverside Drive, 
New York, N. Y. 

FASTENING Device.—For use in fastening 
gloves, curtains, and others articles where 
two pieces of material are to be brought 
together. Patent 1596342. E. A. Farron, 
1330 Hyde Park Blvd., Chicago, Ill. 

CoMBINATION FLooR CLEANER AND OILER. 
—Which will serve to take up dust and dirt, 
will wash the floor, dry the same and oil it. 
Patent 1597644. CC. Wiener, c/o Betty 
Clair, 717 Lexington Ave., New York, N. Y. 

ComBiIneD Sounp Box AND SPEAKING 
Unir.—By means of which sounds may be 
reproduced from the record of a talking ma- 
chine or conveyed by radio. Patent 1597647. 
J. Fitzerman, 449 Stone Ave., Brooklyn, 
} a 

THERMOMETER AND GAGE TuBE.—Which 
effects the magnification of the column of 
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claims of the celebrated Patent No. 1,113. 
149, issued to Edwin H. Armstrong, are held 
to be invalid. 

Due to lengthy litigation, the De Fores 
patent did not issue until September 2, 1924. 
It will not expire, therefore, until 1941. Iy 
the meantime, De Forest has a monopoly 
over any forms of radio circuit which his 
patent covers. Also, he may now hold man. 
ufacturers to an accounting of profits acery- 
ing from any infringements since September, 
1924, 


Two More Use “Three-in-One” 


HAT a trademark may cover only the 

line of manufacture of its owner, and 
no more, is illustrated in the recent deci- 
sions in Patent Office oppositions where the 
Three-In-One Oil Company sought to pre. 
vent the Boston Brass Company from_regis- 
tering “3 in 1” and “2 in 1” as trademarks 
for boiler relief valves and the Lobl Manu- 
facturing Company from registering “3 in ]” 
for hot-water bottles, ice bags and fountain 
syringes. 

“It is the practice of this office to register 
the same mark in the name of different 
persons, firms or corporations where the 
mark is appropriated and used for merchan- 
dise having different descriptive properties,” 
rules Assistant Commissioner Moore, “as 
evidenced by the registration of approxi- 
mately 75 trademarks, of which judicial 
notice may be taken, consisting in some 
instances, of the notations ‘3 in 1’ and in 
other instances of the notation ‘2 in 1, 

“The contention that the use of the mark 
by another, ‘even for another class of goods, 
would be calculated to rob the mark of its 
distinctive character and quality and cause 
the mark to become commonplace, could be 
made in every case in which the same mark 
is registered by different parties upon goods 
having different descriptive properties, and if 
sustained would result in but a single regis- 
tration for registration of each mark. This 
is not the law.” 


Radio Swamps Patent Office 


PPLICATIONS for radio patents are 
almost overwhelming officials of the 
Radio Division of the United States Patent 
Office. In spite of the fact that the number 
of examiners handling radio patent applica- 
tions has been nearly tripled, the Radio 
Division is losing ground before the great 
influx of requests for radio patents—a greater 
influx than ever in the history of the office. 
The Patent Office has been contending 
with the problem of an increasing number 
of radio patents for several years. When 
broadcasting first b. one division han 
dled all radio, telech nd telegraph pat- 
ents. But the numbe: v. radio applications 
took such a jump following the popularizing 
of broadcasting that radio had to be divided 
into a separate division in August, 1924 
There are now 12 assistants in the radio 
division alone. 


Adaptation Is Not Invention 
- converting the “Kiddie-Kar” into a de 

vice to teach babies to walk, James 1. 
Carroll is not entitled to a patent, the United 
States Circuit Court of Appeals for the 
Sixth Circuit holds in the cases of F 
F. Taylor against the Adrian Baby Carriage 
Company and the Wonder Manufacturing 
Company. 

“All that Carroll has done,” writes Judge 
Moorman, “is transfer to the Kiddie-Kar 
certain old parts of perambulators or baby 
exercisers, with the view of making them 
more efficient in the uses to which they 
heretofore been devoted. He has mounted 
upon a Kiddie-Kar a ring to prevent 
child from falling, spread its rear W 
and substituted for its front wheel a 
axle supported on wheels. In making the 
Kiddie-Kar utilizable in this manner for 4 
child too young to be trusted with steering 
it, he did nothing more than any skilled 
mechanic could have done. He may 
improved the old baby walkers or 
lators, but he has brought nothing new © 
the art.” 


. 
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fluid, whereby the reading is faciljtated from 
both sides of the instrument. Patent 1597,- 
608. S. Ligotz, 203 W. 62nd St., New York, 
N. ¥ 

Dortt.—The legs of which always assume 
natural positions, whether the figure is 
seated, or standing on one foot or both feet. 
Patent 1597600. J. L. Kallus, 1845 51st 
St., Brooklyn, N. Y. 

Vanity-CAsE CATCH AND PLATE EJEO- 
yor.—Whereby the compact carrying plate 
may be easily removed without injury to 
any part of case with which it is associated. 
Patent 1597378. W. G. Kendall, 118 Mar- 
ket St., Newark, N. J. 

SKIMMER Boat.—Which makes use of a 
planning surface for exerting an auxiliary 
lifting action, affording least resistance, and 
a maximum speed from minimum power. 
Patent 1597209. W. C. Schults, 1878 60th 
St., Brooklyn, N. Y. 











Hardware and Tools _ 





Hack Saw.—Having a handle connected 


parallel to the direction of the frame, and 
firmly secured. Patent 1595035. CC. " 
Troutman, 225 Wrinkles St., Elyria, Ohio. 

Wrencu.—For turning the caps on grease 
cups, may be applied to a cap of any size | 
within the range of the instrument. Patent 
1594072. M. J. Schadeck, Box 93, Spreck- 
els, Calif. 

Pivuc.—For use in connection with boilers, 
oil stills or similar capacities, a conical head 
engaging within an outwardly tapering coni- 
cal opening. Patent 1595915. J. D. O’Brien, 
2 Burling Slip, New York, N. Y. 

Saw-Firinc CLamp.—Which is portable, 
and will dispense with the necessity of se-| 
curing such devices to a workbench when in 
use. Patent 1594811. F. J. Bird, 92 7th 
St., San Francisco, Calif. 

CoMBINATION Toor.—Constituting a ham- 
mer, a hatchet, wrenches, nail puller, pinch 
bar, and screw driver in a single useful 
household instrument. Patent 1596602. H. 
L. Eagan and O. C. Kinsolving, c/o O. C. 
Kinsolving, 917 Central Ave., Nashville, 
Tenn. 

Oyster OPENING Device.—Which is of 
simple and durable construction, and capable 
of quickly opening or shucking oyster or the | 
like. Patent 1597622. J. M. Richens, 638 
W. 31st St., Jacksonville, Fla. 

Toor FoR APPLYING WIRE CrAmps.—Con- 
veniently manipulated to secure a wire clamp 
in place on a hose or like object, and twist- | 
ing the wire ends to prevent loosening. Pat- 
ent 1598345. F. W. Gunn, 318 Columbus 
Ave., Boston, Mass. 

PorTABLE Dritt.—Using an_ explosive 
mixture as the power element, a closed 
chamber for the mixture, and a piston acting 
as an exhaust valve. Patent 1598476. F. 
Cribier, 68 Hudson Place, Weehawken, N. J. 

Toot FoR REMOVING BorLeR TUBES.— 
Which functions to rip a longitudinal strip 
from the expanded end of the tubes to allow 
for withdrawing the same through the crown 
sheet. Patent 1598458. J. P. Sullivan, 399 
Willis Ave., New York, N. Y. 











Heating and Lighting 


Camp CooKING Device.—Of light weight, 
compact storage, easily set up or taken down, 
and provides a rigid support for cooking 
utensils over an ordinary camp fire. Patent 
1594708. H. M. Briggs, Suite 3, Mansur 
Block, Houlton, Mass. 


Water HeATeR.—Wherein a pressure at- 
tuated switch is used to turn on an electric 
heating current immediately upon the flow- 
ing of the water. Patent 1595819. L. L. 
Bluemlein, Box 623, Hartsdale, N. Y. 

Gas Heater.—In which the radiants are 
associated with the fire-box to produce a flue 
through which air circulates, thus preventing 
loss of heat. Patent 1594744. F. I. Moore, 
c/o Moore Heater Corp., Long Beach, Calif. 

Hot-Air BLower.—Which is easy to ma- 
nipulate, and whereby a jet of hot-air may 
be directed readily to any desired surface. 
Patent 1596837. A. Hopkins, c/o Hopkins 
Mfg. Co, 10 Brantine St., Allston, Mass. 


BurNner.—Which utilizes hydrocarbon oil, 
which is thoroughly mixed and commingled 
with a highly heated gas before reaching the 
burner orifices. Patent 1596466. T. G. 
bag l Brunt, 1086 President St., Brooklyn, 





_ Rapiator.—Built up of a number of sec- 
tions in which the headers are shaped to 











interlock, thus providing continuous bottom 
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and top portions. Patent 1597082. De Witt 
T. Lyon, Buena Plaza Apts., 48363 Kenmore 
Ave., Chicago, Il. 

BurNER.—In which a novel assemblage is 
provided for spreading the flame and for con- 
trolling the flow of air and oil, thus promot- 
ing better combustion. Patent 1598528. A. 
Kais, 5659 Linwood Ave., Highland Park, 
Detroit, Mich. 

Srove.—In which the heat from one burn- 
er may be advantageously utilized to simul- 
taneously heat a number of cooking utensils. 
Patent 1598339. H. M. Britan, Ojus, Fla. 








Machines and Mechanical Devices 





FLEXIBLE Skirt Piston.—Easily pro- 
duced by ordinary molding, will effect a per- 
fect fit to the cylinder, and will greatly re- 
duce oil pumping tendency. Patent 1590616. 
L. R. Davis, 274 Grove St., San Francisco, 
Calif. 

Drestock.—Which is compact in structure 
and may be used with a hand lever instead 


jf “1 of motor driven apparatus, may be quickly 
so that it can be adjusted about an axis | 


adjusted. Patent 1592170. E. J. Wilkinson, 
3648 Monroe St., Gary, Ind. 

Snow ReMovER.—In the nature of an at- 
tachment for trucks, and particularly suited 
for breaking up and removing hard crusted 
snow stored in piles. Patent 1593523. P. 
Wright, 639 E. Jackson St., Medford, Ore. 

MEANS FOR CONTROLLING FLUIps.—By an 
arrangement of valves and plungers control- 
ling the direction of flow of steam to “crack” 
and open the valve and cause the same to 
close. Patent 1592889. R. F. Knight, Box 
345, Ramsey, N. J. 

Loop WHEEL OF CIRCULAR-KNITTING 


FRAMES.—Having an arrangement whereby | 
| Leavitt, P. O. Box 364, Ogden, Utah. 


to properly determine the direction and the 
planes of the sinkers of the loop wheel. Pat- 
ent 1593463. G. Nigra, c/o G. Capuecio, 
via Arsenale N. 17, Turin, Italy. 

CarPet BEATER.—Having means for ar- 
resting the movement of the beater element 
to relieve the device and the operator of un- 
necessary shock and jar. Patent 1593479. 
H. P. Thiele, 278 No. 7th St., Newark, N. J. 

WASHING MacHINE.—In which the cover 
may be opened while the device is in opera- 
tion without first disconnecting any part of 
the mechanism. Patent 1593716. N. Fox, 
Emery, 8S. D. 

SLECTORAL APPARATUS.—For collecting 
and counting votes, by a mechanism by 
which each voter may see the tally of his 
own vote, without violating secret ballot- 
ing. Patent 1593045. C. L. Sturges, 344 
Yale Ave., Claremont, Calif. 

FLuID- TRANSMISSION MECHANISM. — 
Which is entirely contained within the fly- 
wheel of an engine, enclosed against dust 
and injury applicable to motor vehicles or 
other devices. Patent 1593059. W. C. and 
A. R. Buckbee, P.O. Box 935, Crockett, 
Calif. 

SEMI-AUTOMATIC TRIP FOR PowWER SHOVETS. 
—Which may be actuated at any time 
through the manipulation of a lever asso- 
ciated with the control lever of the shovel. 
Patent 1594629. G. G. Morin, 40 Florence 
Ave., Holyoke, Mass. 


Sanirary Srreer CLeANER.—Manually 
moved over the street, or other surface, and 
causing a rotary brush to thoroughly clean 
the surface without raising any appreciable 
dust. Patent 1595056. E. Boyance and M. 
Pekary, 600 W. 150th St., New York, N. Y. 


Potato CuTTER.—Operable to produce a 
novel form of sliced potatoes, in which the 
product will remain crisp when cooked. Pat- 
ent 1594996. A. W. Brown, 315 Washing- 
ton St., Peekskill, N. Y. 

Prpe-STRAIGHTENING ATTACHMENT FOR 
PRESSES.—More_ especially punch presses 
whereby such machines may be easily and 
quickly adapted to the straightening of pipes 
and tubes. Patent 1594439. T. W. Wil- 
liams, Oil Hill, Kans. 

PRINTING PrESS.—Having inking ribbon 
mechanism movable over the type bed for 
the purpose of producing imitation type- 
written letters. Patent 1594800. C. T. 
Spear, Box 378, Texarkana, Texas. 


CouPLING CONNECTION FoR PumP Rops.— 
Adapted to be releasably secured to a ver- 
tically reciprocable part in connection with 
the mechanism of a windmill. Patent 1594,- 
784. <A. L. Ligon, Longfellow, Texas. 

MECHANICAL MoveMENT.—For converting 
a rotary motion into a reciprocatory motion 
for reciprocating a shaft and rotating the 
same. Patent 1594556. J. W. Pitts, 97 
Owens Ave., Detroit, Mich. 


|in position. 





Screen.—Adapted particularly to a per- 
forated well tube for preventing the passage 
of sand and small stones between the tube 
and the screen. Patent 1594788. M. J. 
McLaughlin and D. J. Harrison, c/o Hug- 
gins, Kayser & Liddell, Chronicle Bldg., 
Houston, Texas. 

Rop Covurriinc.—Which will efficiently 
hold together the ends of rod sections, and 
may be quickly applied or detached there- 
from. Patent 1594698. E. R. Thomas, 
Denoya, Okla. 

DrePp AND SHALLOW WELL CYLINDER PRO- 
TECTOR.—Having means for preventing rust, 
seale, sand, ete., from interfering with the 
operation of the plunger and valves. 
1594745. A. B. Mueller, 103 Isabelle St., 
San Antonio, Texas. 

PROCESS FOR SEPARATING HyDROCARBONS 
FROM OIL-BEARING EartH.—By means of 
water, steam and agitation in a closed con- 
tuiner and correlated open containers. Pat- 
ent 1594796. G. J. Rockwell, 138 So. Staf- 
ford Ave., Huntington Park, Calif. 

MACHINE FoR SeEcuRING HANDLES TO 
BaskKeEts.—For containing grapes, ete., pro- 
viding means for securing the handle termi- 
nals adjacent the rim, and clinching them 
Patent 1595868. C. L. Ricken- 
brode, Ripley, N. Y. 

APPARATUS FoR Drying Eoos.—Whereby 
the resultant product will be more soluble 
than is usual, particularly such products 
as albumen and whole eggs. Patent 1595,- 
778. U. 8S. Harkson, c/o Henniagson Bros., 
105 Hudson St., New York, N. Y. 

APPARATUS FOR PEELING ARTICLES.—Such 
as vegetables and fruits, by a direct appli- 


cation of heat, without damaging the bodies | 


of the articles. Patent 1595954. J. Q. 

Piston Rinc.—In which means of connet- 
tion between sections is provided to lock the 
same together for radial expansion or con- 
traction. Patent 1595890. C. H. Taylor, 
Biloxi, Miss. 

GaATE.—Having mechanism adapted to be 
operated without the driver of a vehicle 
having to dismount or stop the vehicle as it 
passes through. Patent 1595524. M. H. 
Poole, 515 7th Ave., So., Great Falls, Mont. 

Lusricant Cup.—With spring pressed 
plunger, automatically regulating the flow 
of lubricant, whereby the volume will be 
practically constant. Patent 1595157. 4H. 
E. Hoover, Route 8, Wabash, Ind. 

Corer.—For apples, tomatoes and other 
fruits or vegetables, the apparatus will not 
only eut a circular opening but will sever 


the core. Patent 1595953, J. Q. Leavitt, | 


P. O. Box 364, Ogden, Utah. 


Type-Bark MecHANISM.—Which will pro- 
vide for power where needed, and speed of 
movement where speed and not power is most 
desired. Patent 1595847. A. N, Woodruff, 
Box 1907, Washington, D. C. 

CLutcu.—Especially adapted for use in 
well drilling, providing an internally ex- 
panding clutch capable of adjustment to 
compensate for wear. Patent 1594105. J. 
W. Millers 311 No. Raymond Ave., Pasa- 
dena, Calif. 





Pertaining to Vehicles 


VARIABLE-SPEED-TRANSMISSION MECHAN- 
1sM.—Which can be adjusted while the drive 
member is rotating to render the mechanism 
ineffective, or to give varied speeds. Patent 
1594753. E. B. Rayner, Box 361, Piqua, 
Ohio. 

ATTACHABLE Brapr.—Adapted to be ap- 
plied to different types of non-skid chain 
devices, such as are used for automobile tires. 
Patent 1594950. A. G. Hartung, c/o G. 
Breuer, Maipu 671, Buenos Aires, Argen- 
tina, S. A. 

Device rok Mountinc Disk VEHICLE 
Wueets.—By which the wheel may be slid 
easily to bring the stud openings in the disk 
in registration with the studs carried by the 
hub. Patent 1595930. L. I. Sieven, 1461 
45th St., Brooklyn, N. Y. 

Heapuicut For Motor Venicies.—In 
which two sources of light and two reflectors 
are employed in each unit, each focused 
upon different portions of the road ahead. 
Patent 1595173. R. B. Stiert, Box 235, 
Sapulpa, Okla. 

Avutomosire Heapticut ConrTron.—Ac- 
tuated by the movement of the steering 
wheel, throwing the light upon the road in 
the direction of turning. Patent 1595879. 
H. Schjotz, C. Staugaard and F. Schlueter, 
6781 Vinewood Ave., Detroit, Mich. 
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Cramp.—For exerting pressure on tires 
during vulcanizing, the maximum of pres- 
sure being exerted at a plurality of points 
by a single means. Patent 1595914. PB. 
Nestler, 245 W. 55th St., New Yerk, N. Y. 

TRAILER HoIst AND Covupien.—Which 
will transmit power from the engine of the 
tractor to one end of the trailer for raising 
or lowering the same. Patent 1595902. W. 
Mayer, 239 E. 5th St., Brooklyn, N. Y. 

UNIVERSAL Wueet Drive.—Particularly 
as applied to the front wheels, being dust 
proof, rugged, compact, and having little 
influence on the steering. Patent 1594103. 
M. G. McNeely, Box 201, Fruitville Station, 
Oakland, Calif. 

AvTOMOBILE LocK.—For use in connec- 
tion with the steering apparatus by means 
of a permutation lock thereby avoiding keys. 
Patent 1594091. J. Clifford, 1039 G2nd Ave., 
Oakland, Calif. 

DIMMER FoR AUTOMOBILE HEADLIGHTS.— 
Immediately associated with the reflector, 
breaking the light rays at their source rather 
than while passing through the lens. Pat- 
ent 1594075. E. J. Smythe and A. Kerr, 
Fairbanks, Alaska. 

STEERING-WHEEL THROTTLE AND SPARK 
ConTROL.—Which may be operated by the 
driver’s hands without in any way shifting 
the position of the hands or the wheel. 
Patent 1593876. R. Learmont, Box 9, 
Boorowa, New South Wales, Australia. 

Motor VEHICLE WHEEL.—More particu- 
larly of the disk type, for facilitating the 
holding, removal, and replacement of pneu- 
matic tires, and preventing rotary movement 
of the disk. Patent 1596097. L.W.G. Grieves, 
c/o Grieves Rapid Demountable Lock Wheel 
Co., 91 Queen St., Auckland, New Zealand. 

VENTILATING Device FoR VEHICLES.-~In 
which means is provided for conveying fresh 
air into closed vehicles and forcing the foul 
air out, without causing a draft. Patent 
1596064. A. Mortimer, c/o Michael Clancy, 
8258 S. Green St., Chicago, Il. 

Device Fork Use IN ADJUSTING Foor 
BRAKES.—Which holds the foot pedal of en 
automobile in proper position while tighten- 
ing the nuts on the springs of the brakes. 
Patent 1596834. P. Herbert and M. 
Withee, Box 149, Rumford, Me, 


Pump.—For forcing air into an automo- 
bile tire, and having novel means for sup- 
plying lubricant to the moving parts of the 
pump. Patent 1596356. R. D. Hughes, c/o 
Red Giant Tool Corp., Lynchburg, Va. 

ANTISKID Device.—In the form of an 
attachment for vehicle wheels, especially au- 
tomobiles, for use when the pavement is ice 
coated. Patent 1596796. K. E. Blum, 2345 
Broadway, New York, N. Y. 


VEHICLE RUNNING Boarp.—By means of 
which dirt and the like may be scraped from 
the shoes before entering the car. Patent 
1597638. C. L. Vincent, 79 Carmel St., New 
Haven, Conn. 

ANTISKID CHAIN.—Which can be readily 
adjusted to any ordinary tire, and provides 
means for taking up slack after the device 
is positioned. Patent 1597596. C. A. Hart- 
fiel, 2098 Lexington Ave., New York, N. Y. 


TRAVELING ADVERTISING Device.—In the 
form of a vehicle, which affords facilities 
for supporting a plurality of rotary display 
units operating at spaced intervals. Patent 
1597262. J. H. Bloodgood, 3210 No. A St., 
Tampa, Fla. 

“AUTOMOBILE DIRECTION SIGNAL.—A sim- 
ple unit which can be readily attached to or 
removed from, an automobile, and operated 
from an enclosed car. Patent 1597624. §. 
Schussel, 8414 89th St., Woodhaven, L. L., 
i. ae 
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TRAPDOOR FOR AUTOMOBILE F'Loors.— 
Which may be applied to any part of the 
floor, readily opened and automatically 
closed, or adjusted to remain open. Patent 
1597569. G. W. Barringer, Lawrence, N. Y. 








Designs 

Design For A Dotr’s Crapre.—-Patent 
70760.—E. Holleback, Davison, Mich. 

DESIGN FOR AN AUTOMOBILE. SIGNAL 
CastInc.—Patent 70770. J. Martin, 440 
Lewis Ave., Bronklyn, N. Y. 

DesIGn ror A Box.—Patent 70774. FF. A. 
Purchas, MeGraw, N. Y. 

DesIan FoR A WoveN FApric on SIMILaR 
Articites.—Patent 70782. L. Binhm, c/o 
Phoenix Mfg. Co., 40 Thomas St., New 





| York, N. Y. 


Dés1Gn ror A Box.—Patent 70897. F. A. 
rchas, McGraw, N. Y. 
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THE STORY OF STEEL 
By J. Bernard Walker 


Editor Emeritus, Scientific American 


If one were asked to name the most important industry in the United States, 
he would be safe in naming that of steel. To put this thought in the words of 
the author of the above book, “If the writer were asked to name the principal 
agent in the enormous growth in wealth of this country during the past two dec- 
ades, he would unhesitatingly name the vast iron deposits of the Lake Superior 
region and the consequent phenomenal! growth of our steel industry.” Nature was 
extraordinarily generous when she was preparing the territory of the United States 
as a habitation and development of man. Nowhere in the wide world is to be 
found such an aggregation of rich, natural resources—forests, soil, rivers, water 
power, coal, and oil, to say nothing of minerals. Of all these, perhaps the most 
amazing—we had almost said sensational—is thc enormous deposits of unusual 
rich iron ore averaging 50 percent pure iron which extends for one hundred miles 
or more north of and parallel with the north shore of Lake Superior. “The Story 
of Steel,” is an attempt to deal with the larger aspects of the vast steel industry 
in such a way that the reader—whether he be technically instructed or not—will 
be particularly informed upon a subject of universal interest. Preparatory to 
writing this book, Mr. Walker made an extended trip throughout the properties 
oi the United States Steel Corporation and his story is based upon what he saw 
throughout this journey of several weeks duration. From the mining of the ore 
in the Missabe Range where the famous Hull Rust Mine opens its huge gap— 
an excavation many times larger than the Culebra Cut, Mr. Walker follows the 
ore to the vast ore docks, where on a test some 14,000 tons have been loaded into 
a ship in 164% minutes, then accompanying the ore on its trip down the Great 
Lakes to the blast furnaces at Lorain, Gary and elsewhere. Separate chapters 
are given to the smelting of the ore in the blast furnace, the treatment of the 
molten iron in the Bessemer converter and in the open hearth furnace and the 
electric furnace, to turn it into steel in the shape of the ingot. Then follow a 
series of chapters on the manufacture of the steel into the principal finished prod- 
ucts of the steel industry. The human side of the industry is dealt with in chap- 
ters on safety and general welfare work. Although the study upon which this work 
is written was confined mainly to the activities of the United States Steel Cor- 
poration, the general practice in steel making is so similar throughout the in- 
dustry that these chapters may be taken as truly representative of the industry 
as a whole. The style of the book is characterized by the clarity of diction and 
touch of imagination which distinguish the author, and the immensity of the 
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Science & Life 


Prof. ok Univ. of Oxford 

As a Nobel Prizeman in Chemistry, 
the author attempts to show how our 
knowledge and control of the inanimate 
world underlies all the potentialities of 
life. A unique and profitable viewpoint. 
Popular lectures delivered at the Uni- 
versity of Aberdeen. Published by E. 
P. Dutton Co. $4.15 postpaid. 


American Private Schools 
By Porter Sargent 

A most complete handbook giving 
extensive information, classified in ac- 
cessible manner, of 3,500 schools includ- 
ing a “Who's Who” in secondary edu- 
cation. Published by Author. $6.20 
postpaid. 


Chemistry in the World’s Work 


By H. E. Howe 
Editor Indust. & Engr. Chemistry 

A contributor to the Scientific Ameri- 
can on this subject, the author here ex- 
tends the wider application, in his facile 
and conclusive style. Those who en- 
joyed his articles should read this book. 
Published by D. Van Nostrand & Co. 
$3.15 postpaid. 





various plants and the truly sensational size of the machinery employed are here 
vividly and entertainingly set forth, When it is borne in mind that the steel 
industry is turning out finished products at the rate of over forty million tons per 
annuni, it will be realized that a large force and much knowledge and skill is 
needed in isjributing this huge tonnage from the time it reaches the loading 
platforms at the finishing end of the mills. This important work is described in 
a chapter entitled, “Distributing the Finished Product.” The last two chapters 
on the marketing of steel and the financing of the industry, written by Edmund 
Brown, Jr., add greatly to the value of this work. Published by Harper Brothers. 


$3.15 postpaid 
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By R. S. Ball 
Prof. Astronomy, Univ. of Cambridge. 
Revised by Rev. T. E. R. Phillips, 
Secy. R. A. S. 

This fourth edition is a complete re- 
vision of this well-known work and 
brings it in line with the aims and 
methods of recent research. Published 
by D. Van Nostrand & Co. $7.70 post- 
paid. 


With Seaplane and Sledge in the 
Arctic 
Bunney 

All who enjoy stories of adventure 
will find this tale of the Oxford Uni- 
versity Arctic Expedition to North-East 
Land, both fascinating and worth-while 
reading. Published by George H. Doran 
Co. $6.20 postpaid. 


The Steamer Book 
By E. V. Mitchell 

Much of the lore of the sea, the 
nautical terms of ships and navigators, 
together with well selected verse and 
stories, makes this little volume partic- 
ularly adapted as its title suggests. 
Published by Dodd, Mead & Co. $2.65 
postpaid. 
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“The supreme combination of 
all that is fine in motor cars.” 
































Distinction * A man or a motor may gain 
notoriety, even popularity, almost over night 

and lose them just as quickly. But distinc- 

tion comes only with time and a long series 


of notable achievements. 
THE 
RESTFUI 
CAR 


The distinction which Packard cars enjoy is 
the result of more than a generation of leader 
ship in engineering and in body design—a 
quarter century of patronage. by an illustri 


1 
Ous ¢ lientele. 


Pride in Packard ownership is natural, and few 
would care to change the famous lines which 
proclaim their cars as Packards. But there are 
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those who wish an individual distinction. To 
them Packard offers the masterpieces of the 
foremost body designers and unlimited choice 
in color combinations, upholstery and the 
refinements of equipment. 


Thus those who would add the final touch of 
luxury-and personality to supreme comfort, 
beauty and distinction, can gratify their ulti 
mate desire in a custom-built Packard. 


ALAS K THE MAN WHO OWNS ONE 


ACKARD 
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Five big railroads are 
already using this new type 
of locomotive. Developed 
ointly by the American 
Locomotive Company, the 
Ingersoll-Rand Company, 
and the General Electric 
Company, it is a significant 
example of what co-ordi 
nated effort can produce. 


drive the Oi 
motive a fifth of a mile. 
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Half a pint of fuel oil will 
1-Electric Loco- 


mi ade SII! 
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On its initial trip from Schenectady to Chicago this 
Oil-Electric Locomotive, running light, traveled at a 
cost for fuel of less than 1 4 cents a mile—832 miles 


for $11.90. 


Half a pint of fuel oil will drive 
it a fifth of a mile. One operating 
official estimates that this loco- 
motive will save the Chicago & 
Northwestern Railway more 
than $10,000 a year. 


Important economies will be 
effected by the railroads through 
the use of these locomotives on 
branch lines, in switching, and 
in other services. Whatever helps 
the railroads helps the nation. 
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GENERAL ELECTRIC 














